











THE FIVE SECONDS 
THAT SAVE 
HALF AN HOUR 


o~.. 





Timken makes heavy 
gun tubes from Seam- 


less Steel Tubing 


Time was already of 


the essence... 


Solemnly, we had promised to be- 
come the “arsenal of democracy” 
...to arm our friends against our 


mortal enemies. 
And we had to HURRY, HURRY. 


But now the Japanese had poured 
their fury upon Pearl Harbor and 
it was no longer a matter of “cash 
and carry” or lend-lease or frontiers 
on the Rhine. American men and 


women and materials had to DO 
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more and do it faster, better, than 


it had ever been done before. 


American lives — AMERICA’S 
LIFE — depended on it. 


The sheet of flame in the above 
picture is but one step in a secret 
process developed by The Timken 
Roller Bearing Company by which 
heavy gun tubes are made from 
Timken Seamless Steel Tubing 





at 
almost incredible savings of time 
and steel. The breech end of a 
75 mm gun tube is being forged 
in five seconds... an operation that 


once required half an hour of vital 
time, made much scrap of scarce 
alloy steel. 


The flame is one that leaps up 
many thousand times a month, one 
that will continue to leap up as 
often as the need may be, until the 
war is won. The Timken Roller 
Bearing Company, Canton, Ohio. 
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Borizing aircraft reduction drive gear bearing 
supports made of magnesium. Six holes are 
finished in the part to very close tolerances. 
Relative spacing for center distances of all six 
holes is held to +.0005”". The Heald No. 47A 
Bore-Matic is arranged to bore the six holes 
simultaneously and is equipped with six boring 
spindles. Two-way boring prevents tool drag 
lines in finished holes. 


In aircraft plants, everywhere, Heald Bore-Matics are 
boring, turning, facing and grooving hundreds of light 
metal parts to precision tolerances .. . with a finish 
measured in micro-inches. The same Heald “know- 
how” that gave the aircraft industry precision finished 
at mass production speeds will give post-war manufac- 
turers maximum precision and production in machin- 
ing light metal alloys. 

The same engineering organization that designed and 
developed means and methods for accomplishing the 
impossible on complicated war time products are avail- 
able to you for today or tomorrow’s problems. Make 
this department part of your organization. 


The Heald Machine Company Worcester, Mass., U.S.A 
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Ge countless drafting boards, 
in every branch of industry that 
faces a problem of friction, are 

y designs for new products and tor 

modernizing present products — worked 
out with the help of Ahlberg Engineering 
Service. 
In this way many alert executives are 
using Today to prepare for Tomorrow. 

You too can do that—can utilize these three 
conspicuous practical advantages of Ahlberg 
Service, in your planning for post-war business: 

* A wealth of experience representing every 
conceivable kind of anti-friction installation. 

* A complete line of bearing types to implement 
that experience. 

* 26 factory branches to make that experience 
quickly available to you—without cost or 
obligation. 

It is good patriotism and good business to ‘select 
your bearings for the future’’—and Now is the 
time. A wise first step is to write Ahlberg. 








- ¥ 
BEARING 


Manufacturers of (cvs 


\ 
COMPANY 


Master Ball Bearings 








+ CHICAGO, ILL. 
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SOLVE YOUR REMOTE CONTROL PROBLEMS! 
























Sperry’s EXACTOR HYDRAULIC CONTROL, by means of 

a flexible, unique, single-tube system, has solved hundreds 
of remote control problems for design engineers in many 
industries. 


With over 60,000 units now installed on marine, aviation, 
and general industrial equipment geared to war’s demands 
for dependable, maintenance-free operation, the EXACTOR 
HYDRAULIC CONTROL is saving thousands of dollars and 
hundreds of engineering-hours for many of America’s top- 
notch designers in these fields. 


Accurate and self-contained, requiring no special engi- 
neering to install or maintain, the EXACTOR HYDRAULIC 
CONTROL is well worth investigating if you have a contro! 
problem involving the accurate transmission of applied 
motion over distances up to 200 feet. 


Sperry’s EXACTOR HYDRAULIC CONTROL is rated at 100 inch-pounds torque 
in either direction or as high as 400 inch-pounds in one direction. 
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FILL OUT AND MAIL COUPON BELOW. NO OBLIGATION! 





SPERRY PRODUCTS, HOBOKEN, NEW JERSEY 










Gentlemen: 
Please send me, at no cost, a copy of your Bulletin 78-D 


containing complete details on your EXACTOR HYDRAULIC CONTROL. 
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Manpower Stabilization 


A Conference on Manpower Stabili- 
zation will be sponsored by the Per- 
sonnel Division of the American Man- 
agement Association, September 28, 29, 
and 30 at the Hotel Pennsylvania, New 


York City. Top officials of the War 
Manpower Commission and the War 
Labor Board will address the sessions 
which are expected to draw an atten- 
dance of 2,000 industrial executives 
from all sections of the country. 
Sessions have been planned under 


the direction of Lawrence A. Appley, 
Vice President of the Association’s Per- 
sonnel Division and Deputy Commis- 
sioner and Executive Director of the 
War Manpower Commission. Mr. 
Appley will speak at one the feature 
sessions of the Conference, in company 
with such other war manpower figures 
as Major General Lewis B. Hershey 
Director of the Bureau of Selective 
Service; Mrs. Anna Rosenberg, War 
Manpower Commission Director of Re- 


' gion II; and other industrial members 


of the Commission’s national organiza- 


) tions 
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dent of 
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Among other speakers will be George 
W. ylor, Vice Chairman of the War 
Board; Erie A. Johnston, Presi- 

the Chamber of Commerce of 
S.; Paul Hoffman, President of 
the mmittee for Economic Develop- 
— ind President of the Studebaker 

or 
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17 
The aircraft industry will be facing a real problem at the end of the war. 
Their financial structure and general management will need someone to 
pull rabbits out of hats for them if the industry is to reach the high place 
in the affairs of our lives that is expected of it. Here is an analysis of the 
situation that brings out points not generally realized. 


Reserves for Postwar Transition 


Chemical Surface Treatment for Steel 18 


The title tells the story except the fact that the data is right from the 
“front lines” and the author can speak with authority. 


21 


The Germans have created a most unique conveyance for the war front. 
It is described and illustrated in this article and is of unusual interest. 


German Military Tractor with Motorcycle Steering 


28 
The how, the when, the where and the why of this method of production 
is fully explained in this treatise on furnace brazing. To be well informed 
read it. 


Furnace Brazing in Aircraft Production 


you must 


The Airspeed Horsa 32 


Here are twe pages of detail illustrations of this Jarge transport glider 
being used ty the British forces. 


Half-Trae Assembly Operations on Mass Production Basis 36 


The cooperation of the Army Ordnance and the truck manufacturers of 
the country have accomplished wonders in the production of the half-trac 
for the war. What has been done and how it has been done is a story of 
more than usual interest. 
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STEEL—In Ryerson Stock 


for Immediate Shipment 


Pictured above are steel stocks in one of the ten Ryerson plants. Ready 
for immediate shipment are thousands of kinds, shapes, and sizes of steel 
to fill the requirements of war industries and the manufacturers of essen- 
tial civilian goods. 

Rush orders, equipment breakdowns as well as the normal demand 
for small lots of steel make it highly important to have a source ready 
with the right steel to meet all emergencies. 

The ten Ryerson Steel-Service plants are geared for just this operation. 
The steel carried in Ryerson stock makes it practical for manufacturers 
to reduce high inventories—eliminate idle steel and make every ton work 


for victory. Call your nearest Ryerson plant when you need steel. 


JOSEPH T. RYERSON & SON, INC. | 


Plants at: Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 
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By Franeis A. Callery 


Vice President in charge of Finance, 
Consolidated Vultee Aircraft Corp. 








Mar: has been published to show the American 


people the magnificent things that aviation 
can do postwar. Little has yet been said about 


the fact that these things cannot come to pass, unless 


hy aviation industry survives. Hence a wide 
understanding is needed for some of today’s 
ate problems facing the industry’s manage- 


And some questions should be answered. Is the 
n industry earning excessive war profits, for 


e? Is it making its stockholders rich? Is it 
up reserves for the days when it must read- 
elf to a peacetime basis? 

are some facts of present moment. First, 
lders of the aircraft companies have not prof- 


om the war. In fact, they are not as well off 


they were a year or so before Pearl 
This can be shown by some figures 
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Reserves for 


Postwar/lTransition 


$24.90. It is clear that stockholders have not profited 
through any increased market value of shares. 

Have they, then, profited through dividends? Well, 
the average dividend of the six companies was $1.06 
per share in 1939; $1.96 in 1940; $2.79 in 1941; and 
down to $1.96 again in 1942. Present dividend pay- 
ments are no higher than in 1940. And, as shown 
above, there have been no market profits. Dividends 
and increase in values of stock are the only two ways 
by which stockholders can benefit. The aircraft stock- 
holders have not benefited by either. 

Nor, it may be remarked, have stockholders profited 
by the large investments made by Government to ex- 
pand aircraft manufacturing facilities. Consolidated 
earned $8,000,000, for instance, in 1941 without such 
Government facilities; it earned $9,000,000 in 1942 
when using such Government facilities as the new $22,- 
000,000 parts plant at San Diego. The money the Gov- 
ernment has poured into aircraft has not gone to the 
stockholders at all. 

It can be pointed out, however, that reported earn- 
ings on the average have gone up during this period, 
from $1.83 per share in 1939 to $5.00 in 1940, to $9.61 
in 1941, and to $12.18 in 1942. This seems fantastic. 
It is. The profits as shown are merely bookkeeping 

(Turn to page 110, please) 





large airframe manufacturers—Boeing, 
dated Vultee, Douglas, Lockheed, Mar- 
| North American. 


ix companies ranged between $41.70 


and the low $25.72. In 1943, the range 
has been $29.97 high and $21.91 low. 





HE Economic Development Committee of the Aeronautical Cham- 

ber of Commerce of the United States will hold its first conference 
Sept. 20-22 at Colorado Springs, during which basic problems now 
confronting the aircraft manufacturing industry will be studied by 
representatives from a large number of companies. Among the 
topics on the program are domestic and foreign trade developments, 
disposition of defense plants and equipment, renegotiation of 
Government contracts and allowance for reserves for reconversion, 
release of engineering facilities for development of projects, and 
termination of war contracts. ' 
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ARIOUS types of coatings have found wide accep- 
tance during past years for the rustproofing or 
ornamentation of iron and steel. Many new 
fields are continually being opened to them where they 
may be applied with great success. Probably the earli- 
est method of blackening steel was heat-blackening. 
Of course, this may not be done where the 
temper of the metal is involved. In general, 
inorganic chemical surface treatments may 
be classified as oxide or phosphate types. 
Electroplating will not be included as a 
chemical treatment due to its electrical na- 
ture. Organic paint-type coatings will be 
discussed as secondary, rather than primary coat- 
ings. 

It has long been known that steel may be blackened 
by chemical means. Several methods are in commer- 
cial practice today. Quite a few patents have been 
granted on this subject. Early gun blueing practices 
included both the browning or rusting treatment, and 
the copper oxidation treatment. In the first, the 
barrels were alternately rusted and partially polished 
until a fine, dense iron oxide surface structure was 
obtained. This structure could then be made some- 
what corrosion-resistant by the absorption of oil or 
rust preventive compounds. In the second method, the 
barrels were first plated with copper, and then the 
copper was oxidized by chemical means. Neither of 
these treatments offers much in the way of rust re- 
sistance. As the coatings are somewhat porous, oil 
will remain in the pores longer than on bare steel, 
thus giving some added protection. In a salt spray, the 
bare, dry coatings are little better than bare, dry 
steel. So we might say that the major value of these 
coatings is ornamental rather than protective. These 
two types of coatings have been largely supplanted by 
the oxide types. 
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By F. Carl Hirdler, Jr. 


Process Engineer, Turco Products, Inc. 


Chemieal 


Aircraft steel parts are bei: low- 
ered into a hot alkaline scfution 
at the Denman Rustproofi::z Co, 
for cleaning prior to oxide treat- 
ment, Then follows in successive 
tanks the operations—rinse, oxide 
processing (tanks No. 1 and 2), 
cold rinse, hot rinse, and oil dip. 


Oxide Surface Coatings 


The oxide method of sur- 
face treatment for steel 
consists of boiling the steel 
in a solution composed of 
water, sodium hydroxide, 
and various other chemi- 
cals, such as sodium nitrate, sodium nitrite, sodium 
chromate, etc. These other chemicals vary according 
to the exact proprietary compound being used. Most 
of the mixtures which will give pleasing results are 
patented and are put out under proprietary names. 
After the above treatment the parts are rinsed in 
water and oiled, usu- 
ally with a_ soluble 
type oil. Due to the 
fact that large 
amounts of chemicals 
are dissolved in water 
to make up the solu- 
tion, the boiling point is quite high, usually in the 
neighborhood of 300 F. Operation of the tanks is 
fairly simple. Inexperienced operators may handle the 
whole procedure in most cases. The average setup will 
consist of a cleaning tank, rinse tank, hot solution 
tank, rinse tank, and oil tank. If badly rusted steel 
is to be processed, a pickle tank and a rinse should be 
provided. Certain of the proprietary processes recom- 
mend two processing tanks, to be used at different 
concentrations and temperatures. These are merely 
variations of the basic process. 

It would seem that cleaning of parts prior to oxide 
treatment would not be too critical due to the caustic 
content of the treating bath. However, this i; not 
true, especially in cases where it is necessary ‘0 re 
move both dirt and rust. The ordinary cleaniny and 
rust removing cycle to be used prior to treating vould 
be: cleaning by immersion in a tank of hot ali aline 
cleaner, hot water rinse, acid pickle, and rinse (sep 
arate rinse). 

Acid pickling to remove rust and scale may also 
remove excessive amounts of steel unless an inh: »ited 
acid is used. Overpickling, and allowing the acid bath 
to become too contaminated with iron, may be c«uses 
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Surface Treatment for Steel 


for the work to come out of the processing bath coated 
with a red or brown scum. More trouble will be expe- 
rienced, when using this process, through improper 
rinsing than from any other cause. 

It is to be pointed out that this solution is hard on 
hands and clothes, and parts should be completely 
rinsed so as to preclude possibility of harmful effects 
on materials with which they may come in contact 
in the future. 

There are several advantages to this process. The 
film formed by this process is an iron oxide. It pene- 
trates the metal surface only a few kundred-thou- 
sandths of an inch, and causes no dimensional build- 
up on parts. Thus no difficulties would be encountered 
with the use of this fmish on threads and finely ma- 
chined surfaces. The shiny blue-black film is also de- 
sirable from an ornamental standpoint. A high luster 
may be obtained if parts are polished prior to proc- 
essing. A sandblasted surface will give a dull, black 
coating. Certain manufacturers of proprietary com- 
pounds for the oxide process advertise that the oiled 
coatings obtained by their process have good lubricat- 
ing, or friction reducing properties. They also claim 
greater abrasion resistance on processed parts. 

The main disadvantage of the oxide process lies in 
the poor corrosion resistance of the finished parts. 
When tested in a standard salt spray conforming to 
the Specification AN-QQ-S-91, bare panels last only 
two to five hours. Even oiled panels ordinarily show 
signs of rusting in less than 20 hours. Obviously, 
structural parts for aircraft processed in this manner 
could not be expected 
to stand up under se- 


difficult if not impossible to obtain, the protection of the 
low-alloy substituted steels is an important problem. 
It is true that these low-alloy steels may be cadmium 
or zine plated. Zinc is so extremely anodic to steel 
that in many instances it proves a poor protection, as 
it is so rapidly corroded. Cadmium, nickel, and cop- 
per, not only are cathodic to steel, but are even more 
critical at present than cadmium and zinc. These 
facts can be verified by reference to Tables 1 and 2. 
It is to be noted that materials close together (having 
practically the same potential) are not very reactive 
to one another, whereas those separated by a great 
distance in the table would be extremely reactive. As 
a result of this situation the phosphate, or second 
general type of chemical surface treatment for steel, 
is becoming more popular daily. 


Phosphate Coatings 


Phosphate-type coatings for steel have been known 
since 1869, the date of issuance of the first patent on 
this subject. Since that time, over one hundred pat- 
ents have been issued, covering various phases of this 
work. It is now possible, by varying certain factors 
such as cleaning, surface finish, type and concentra- 
tion of solution, temperature, time of immersion, and 
after-treatment, to obtain phosphate coatings of vary- 
ing thickness, porosity, and corrosion resistance. Due 
to the many different types and usages of low-alloyed 
steels, it is only fitting that protective coatings be 
developed to suit the various needs of industry. And 
we find that this is the present situation. (Next page.) 
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As an ornamental fin- 
ish the oxide process is ere 
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proper precautions are 
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The primary type of solution for applying these 
coatings to steel is composed mainly of the orthophos- 
phates of iron and manganese, or of the orthophos- 
phates of iron and zinc, together with free phosphoric 
acid. In some instances fluosilicic acid, or a soluble 
fluosilicate is added to impart additional corrosion re- 
sistance to the coating. Steel parts immersed in such 
a solution will receive a coating composed mainly of 
interlocking crystals of secondary and tertiary iron 
and manganese, or iron and zinc, phosphates. The 
exact chemistry of these reactions is not too well 
known, as several authorities on this subject are not 
in complete agreement. Various solutions are on the 
market today, under proprietary names, which are 
satisfactory for 
producing corro- 
sion - resistant 





rinse in hot water to remove solution and products of 


reaction. Due to the fact that it is almost impossible 
to completely rinse solutions from parts, even with 
running fresh water, it is recommended that part» be 
given a passivating treatment by dipping them, for 
about one minute, into a .5 to 1.0 per cent solution of 
chromic acid at a temperature of around 180-20: F, 
especially in the case of parts given the short-iime 
treatment. This chromic acid materially increases 
corrosion resistance and neutralizes any active ayents 
which were not removed by the hot water rinse. In 
addition, the heat will assist in the drying of the parts. 

Steel so processed will usually have a gray sur/ace, 
and will probably show brown or tan-colored streaks. 
The streaks are 
chromic acid 
stains and do no 





coatings on steel. 
It is to be under- 


harm. In fact, 
they usually add 


TABLE I! . 
stood that all the wW to the corrosion 
Negative potentials (in volts) as measured by a calomel half-cell using a normal . ms EP yee ; ; 
more advanced NaCl plus 3 per cent hydrogen peroxide solution. resistance and 
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j j ° | 56SO .87 Lead : . gy rs 
ing in a short pe- | Pure Al (7A) 185 Tin “49 , quired by Army 
riod of time, mod- | 5280 -85 Chrome Plate 35 ry and Navy specifi- 
; : : Aluminum | 2S0 83 60-40 Brass .28 ‘ ne 
ifications of the Alloys | 2SH 83 — & i) ations, on parts 
‘ 83 -8 Stainless . ; nm ‘ 
above described | pa 83 Monel 10 a after cadmium 
‘ : ; e@ ? a 
solutions have pane > ie “07 - and zinc plating. 
been developed iw 83 inconel ” This chromic 


which contain ac- 
celerators. Liter- 
ature refers to 
both metallic cop- 
per and to ni- 
trates for this 
purpose, but the weighted opinion seems to favor ni- 
trates. By using proper proportions of accelerator 
and spraying the hot solution on the steel, it has been 
found that satisfactory coatings can, in certain in- 
stances, be obtained in from one to two minutes, in- 
stead of the 30 to 60 minutes required by the standard 
processes. 

It is mandatory that parts being processed be free 
from dirt, grease, rust, and scale if best results are 
expected. Cleaning and rust removing are just as im- 
portant prior to phosphate treatment as they are prior 
to oxide treatment. Although the phosphate process 
employs a solution containing some phosphoric acid 
which is a good rust remover, it has been found that 
castings with precorrosion resistance are obtained if 
rust is not removed prior to processing. The same 
cleaning and pickling methods may be employed as are 
described under the oxide process. However, different 
types of alkaline cleaners may cause coatings of differ- 
ent thicknesses to be produced in the phosphate bath. 
The use of a vapor degreaser instead of an alkaline 
cleaner may give a different thickness of coating. Ex- 
periments are under way at the present time to corre- 
late these different thicknesses of coatings with the 
various cleaning procedures. 

After treatment, parts should be given a thorough 
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acid dip neutral- 
izes the cyanide 
and caustic on the 
parts, brightens 
them to some ex- 
tent, and adds 
materially to the corrosion resistance and subsequent 
paint adhesion. Even though a few hundred-thou- 
sandths of an inch of plating (or phosphate coating) 
are removed by the chromic acid, intensive investiga- 
tion has shown that corrosion resistance is still greater 
than on untreated parts, and considerably greater 
than on parts given a nitric or sulphuric acid bright 
dip. It is common knowledge that alkalinity on the 
surface of any material greatly reduces the paint ad- 
hesion. In addition, unpainted parts contaminated 
with alkaline products on the surface may easily be 
the cause of corrosion to adjacent aluminum parts al 
a later date. For these reasons it is necessary that 
the chromic acid dip be the last operation, ani that 
the chromic acid rinse be used for no other purpose. 
After drying parts may be,dyed black with hot water 
soluble dye. This will not add appreciably to the cor- 
rosion resistance. Several companies offer blac‘ lac- 
quer-type coatings which both dye and add to t:« cor- 
rosion resistance. 

The new U. S. Army Specification 57-0-2B «ives 4 
table listing standard salt spray requirements to be 
met by the various finishes. The applicable salt spray 
specification is AN-QQ-S-91. Zinc-plated part: must 
not show failure after 48 hours in the spray. Dry 

(Turn to page 84, please) 
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NE of the most unique 

military vehicles to 

appear in the pres- 
ent world war is the Ger- 
man Kettenkrad, a track- 
laying tractor - motorcycle 
combination which is said 
to have been developed by 
the makers of N.S.U. motorcycles at the request of the 
German Ordnance Corps. It is used for carrying dis- 
patches where the going is hard, but is intended 
primarily for the towing of guns, ammunition trailers 
and supplies in general. 

The engine is an Opel Olympia four- 
cylinder, water-cooled unit developing 36 
bhp. Its displacement is 91.5 cu in. Power 
is transmitted to the tracks through a six- 
speed gear-box and bevel gear-differential 
to the front driving sprockets. The engine 
is located amidships, but the radiator is at 
the rear with a gear-driven fan, the speed 
of which can be varied by the driver irre- 
spective of engine or vehicle speed. A re- 
mote thermometer is fitted in front of the 
driver. There is driver control also of a 
flap in the outlet fairing of the radiator to 
provide rapid warming up after a cold 
Start 


l'rack wheels and bogies are similar to 


those used on German tanks, being mounted 
on cranks and sprung by means of torsion 
bar. The chain track links are said to have 
neevic roller bearings, with each pin pro- 
vided with a positive lubrication system. 
The tracks themselves have rubber pads. 
regards performance, the vehicle (pre- 
Surbly without a loaded trailer attached) 
is siated to be capable of climbing a 90 per he 
cen: gradient where the surface is good, 
anc 2 Maximum speed of 50 mph on level 
grcund. Gasoline consumption is reported 


T Or . 
to be 25 miles per U. S. gallon. 

i good roads or any hard and smooth 
Sur:ace the Kettenkrad is steered by the 
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36 b.h.ip. Opel 
four-cylinder engine is 
centrally located in the 
Kettenkrad. The casing 
at the center rear en- 
closes the radiator with 
an air outlet controlled 
by a flap. (Photo by 
courtesy of Commercial 
Motor, England ) 


Tracks of the Kettenkrad are driven 
by the front sprockets and are braked 
for sharp turns by movement of the 
motorcycle type handlebars. Fuel tanks 
are carried above the tracks. (Photo 
by courtesy of Commercial Motor, 


England) 


German Military Tractor 
with Motoreyele Steering 


single front wheel, but a sharp turn results in one 
track or the other being braked as in the case of a 
tank. By this means the vehicle can be turned in its 
own length, which is approximately 10 ft. high. 

















By 
Joseph 
Geschelin 


HE deadly Airacobra—the 
Army’s P-39—designed and 


produced by the Bell Air- 
craft Corp., marks an outstand- 
ing example of the applications 
of automotive mass - production 
methods in the manufacture of 
a high performance military air- 
plane. The “flying cannon,” de- 
signed about its centrally mount- 
ed Allison liquid-cooled engine, 
is integrated from the activity 
of two separate plants. One ot 
these is an artistically conceived 
modern layout which houses, pri- 
marily, the sub-assembly and 
final assembly of the airplane, 
the painting, and flight-testing 
of the airplane before delivery 
to the Army at its airport. The 
second plant, located in another 
community, is devoted largely to 
fabrication — press shops, ma- 
chine shops, heat treating, metal 
treating, sub-assembly produc- 
tion, and assembly of win«s. 


(Top of page) On the pre-flig it line 
—the airacrobra gets its wings. The 
wings are fabricated in the m-nufac- 
turing plant, transported to as:embly. 


(Above center) Aeroprop and gvar Te 
ducer are installed here, the a:-embly 
being dropped into place with ‘he aid 
of an automatically-controlled hoist. 


(Left bottom) On the fuselage ine— 
the Allison engine becomes an :«tegré 
part of the structure at this «ation 
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Production Methods Used at Bell Plant 
»ouid Mivracobras 


In addition to the manufacture of the Airacobra, 
Bell also serves as a sub-contractor to Boeing in the 
manufacture of fuselage sections for Flying For- 
tresses; and boasts an Ordnance Department which 
makes gun mounts of various types for the gamut of 
military airplanes. Bell Aircraft operations are so 
extensive, cover so amazing a variety of fabrication 
techniques, that we shall have to be content with but 
a high-spotting of certain of these activities, providing 
a more extensive visualization through the medium of 
carefully selected factory views in many corners. 

The airport plant is devoted to sub-assembly oper- 
ations on the fuselage, the cabin, final assembly of the 
airplane, testing, and airport facilities. In addition, 


Assembly lines at 
Bell Aircraft Cor- 
poration, where 
Army P-39 Aira- 
cobres are built. 
Extreme left, 
early stages of 
fuselage assembly. 
Midé!e lines, the 
last stages of 
“elecnup.” Far 
righ, the begin- 
ning of the pre- 
flig': line’ where 


Airsiobra win gs 
are ‘tached. The 
clecnup”?” lines 


mot* in opposite 
dire-‘ion to the 
fus. ge and “pre 
fligi::” line O. 
wh--h accounts 
for the fact the 
ear.» stages of the 
fuse! ‘ge and “pre- 


figs ’ lines are 

Pariel with the 

fine’ stages of 
feanup.” 
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there is a mezzanine area with departments for pro- 
ducing tubing assemblies, wiring harness, Plexiglas 
formation, etc. 

Outstanding feature of this plant is its mechaniza- 
tion—a series of drag chain assembly line conveyors 
for fuselage and airplane assembly, and two coordi- 
nated monorail conveyor systems for feeding parts and 
sub-assemblies to the assembly lines. In keeping with 
modern mass-production methods, sub-assembly sta- 
tions are located at the side of principal assembly 
stations to facilitate materials handling and to effect 
a better coordination of tasks. 

Among the latest installations of equipment in the as- 
sembly plant are—a comprehensive system of overhead 














Ff teil lad : siti 








power-duct supplied by the National 
Electric Products Co., and a tw ton, 
refrigerated Cardox CO. fire p: tec. 
tion unit for several record-ke« oing 
vaults. 

From a production standpoint the 
Bell Airacobra owes its success ‘\; the 
maximum utilization of the “lo/ ing” 
system, in which literally thousay ds of 
steel templates are employed, thus 
eliminating the use of blue-prints in 
the preparation of the formed air- 
frame parts. To further facilitaie an 
orderly production process, the air- 
frame has been broken down into 
major sections of most fundamental 
character. Some of these may be 
noted as follows: 

wing outer panels 

fore fuselage 

aft fuselage 

cabin 

horizontal stabilizer 

doors and panels 

fillet sections, and armament panels 

landing gear, etc. 

The production scheduling problem 
may be visualized from the fact that 
the airframe takes some 9000 forged, 
cast, and sheet metal parts, requiring 
some 75,000 rivets for assembly, and 
over a mile of wiring and tubing har- 
ness. 

Bell was among the first producers 
of military airplanes to mechanize its 
assembly operations, encompassing 
perhaps the first fully conveyorized 
fabrication and assembly lines for the 
wings. Between the two plants, Bell 
boasts some nine miles of conveyor 
lines, much of which was installed by 
Mechanical Handling Systems. Of this 
total, about 25,000 ft is found in the 
assembly plant; about 21,000 ft in the 
fabrication plant. 

As in typical automotive practice, 
the conveyors provide the medium for 


(Top of page) Heart of materials control 
system is the Mechanical Handling «ystems 
monorail feeder conveyor, one of tivo lines 
in the assembly plant. Shown here is a dis- 
patcher’s station, one of many points al 
which the ceiling-height conveyor ‘ips 


floor level. 


(Above center) Other spot welding oper 
tions are performed on Taylor-¥ nfield. 


Hi-Wave resistance welding machi es. 


(Left bottom) Cowling sections ar: spol 
welded on this Sciaky welder, The ‘/allory 
tips are water-cooled at a temperature of 


37 F. 
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nal scheduling the various assembly op- 


on, erations. In the assembly plant, there 
ec- are two Overhead feeder line convey- 
ing ors—-one system feeds the sub-assem- 


bly departments which serve the final 
the assembly lines; the other distributes 


the parts directly to the assembly lines. 

ig” The outer conveyor system travels 
of close to the ceiling for the most part, 
1us dipping to floor level only at loading 
in and unloading stations. At these 
ir- points the carrier is unloaded by a 
an dispatcher and transported directly to 
ir- the work station. The second con- 
nto veyor system travels at ceiling height, 
tal traversing a long cat-walk gallery 
be which communicates with a system of 


seven cross-wise cat-walks, covering 
every main assembly station on the 
floor. Dispatchers pick off the carriers 
consigned to their area, then move 
the carriers by hoist to the proper as- 
sembly station where the carrier is 
dropped to the floor from above. 








els In the fabrication plant, the con- : 
veyor system traverses practically 

em every department, hauling parts, raw : 

hat materials from the stock room, and 5 

ed, parts from department to department. Ne 

ing Each carrier contains a number hi. ae 

ind designating its destination, dispatch- 1 ypy-ooz)et? Semana Hii @ Wilh 

ar- ers at each station unloading or load- aa 
ing work according to instructions of 

ers the foreman. Each dispatcher has op- 

its eration sheets which determine the 

ing department to which certain carriers 

zed are to be consigned. Control of this 

the system of dispatching is exercised 

3ell by messages sent through a pneumatic 

yor tube system, notifying Production 

by 

his 

the 

the 

ice, 

for (Top of page) A battery of three Lindberg 


eat treating furnaces is used for the heat- 

ing end quenching of formed aluminum al- 

loy parts. This view shows a loaded rack 
ready to be rolled into a furnace. 


(Aleve center) Entrance end of Hanson- 


trol Vani inkle - Munning Chromodizing ma- 
pms chi:>, built to Bell specifications. In the 
on fo “cround is the loading station, showing 
dis- 8tr!s ioading one of the screens. To the rear, 

a one »{ the screens about to dip in the first 
- 10 of the tanks while above is a finish-painted 


screen coming in for unloading. 


_ (Richt bottom) Bullard-Dunn process ma- 
old. chi, arranged in accordance with Bell pro- 
cecares is employed for chemically cleaning 
aheinum parts in preparation for spot 
we'i:ng., A Detrex solvent degreasing ma- 
oof ch is built into one of the stations. This 
ory eg 


yment has aided in greatly reducing the 


of dr«.sing of welding tips and has increased 
th vroductivity of the cleaning operation. 
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Control every time parts enter or aye 
a given department. 

Dominating the scene in the fin: as- 
sembly plants are the several asse bly 
conveyorized lines on which the air; ‘anes 
are completed. Of these, all but tw: per- 
form the same function—one is a + ‘urn 
or “clean-up” line, and the other :. pre- 
flight line. The assembly lines al! start 


with the fuselage assembly which in- 
tegrated on trunnion-type dollies. at- 


tached to the drag chain. Fuselage sub- 
assemblies are prepared in a depar ment 


located at the side, transported the 
assembly line by an overhead cran 
These assembly lines feed the ‘ clean- 


up” line which moves in the opposite di- 
rection. Semi-completed planes are re- 
moved from fuselage assembly ai the 
head end and transferred to the ‘lean- 
up” line for further operations. At the 
end of the “clean-up” line the planes 
again are transferred to the single pre- 
flight line on which the Airacobra is 
given its wings. 

The aft fuselage, virtually complete 
when it reaches the assembly plant, is 
given its finishing touches in the sub- 
assembly department adjacent to the 
final assembly line, then transported by 
hoist to final assembly. The cabin is as- 
sembled in the same sub-assembly de- 
partment and transported by crane to the 
assembly lines in much the same wav as 


_a body drop in an automobile plant. 


Sub-assembly of the fuselage is han- 
dled in trunnion-type fixtures to facili- 
tate the work of the operators. The vari- 
ous sub-assemblies are given their war 
paint in huge DeVilbiss spray booths of 
water-back type. 


Electrically controlled hoists, operat-. 


ing on the various craneways, play 4 
vital part in coordinating the assembly 
(Turn to page 87, please) 


(Top of page) One type of Plexiglas forming 
fixture used at Bell Aircraft. Plexiglas sheets 
are heated in Lindberg furnaces, then installed 
in the forming fixture and held until thy mate- 


rial cools and hardens. 


(Center left) Largest piece of equipment a 
Bell is this 5000-ton Lake Erie hydrauli: press. 
It has two master control stations; fou feed- 
ing tables which are rolled into place according 


schedule. At maximum productio:, this 


press requires the services of 26 ‘vomen 


operators. 


(Bottom left) On the mezzanine—tub: bend: 
ing on one of the power-drive Parker |< nding 


machines. 
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By Henry Lowe Brownback 


History 


I have been astonished from time to 
time to read releases made by the Army 
Air Forees dealing with the history of 
aeronautics in our military establish- 
ments. These releases seem to emanate 
from the historical section of the Air 
Corps at Wright Field and I remem- 
ber reading a most remarkable state- 
ment about a year ago by the official 
AAF historian that “while a_ balloon 
corps had functioned during the Civil 


War, it had done little of practical 
value and was soon. discontinued.” 
Lately the Air Corps celebrated the 


thirty odd anniversary of its birth, so 
I think it is time that everyone in- 
terested in military aviation should 
know the facts, as it is a little pitiful 
to have a family crow about a Corporal 
in the Spanish War when it has a 
fevolutionary Admiral hidden in the 
closet. 

The facts as I will give them can be 
easily verified by reading “The First 
Century of Flight in America,” by Mil- 
bank, Histoire de l’Aeronautique, as 
published by L’Illustration, “‘Aeronau- 
tics in the Union and Confederate 
Armies,” by F. S. Haydon, or a scrutiny 
of the records of the Smithsonian In- 
stitution, the Institute of the Aeronau- 
tical Sciences, the French Government 
Museum at Chalais Meudon, or the 
records of the Royal Aeronautical 
Society. 

Actually the science of military aero- 
nautics was born in the United States 
during the Civil War, although use of 
balloons had been made of in warfare 
before this in France. At the outbreak 
of the Civil War ballooning was having 


a world-wide vogue, and many daring 
and capable scientists were developing 
the new science with a view of fast 
trave!, using air currents to carry their 
balloons, and many daring balloonists 
were iemonstrating the new devices. In 
the ted States two men, John Wise 
and °. §. C. Lowe were developing 
long istanee ballooning, both with the 
idea of flying mail to Europe by using 
the »\y currents flowing from West to 
Eas these latitudes. Mr. Lowe was 
gre aided in his scientific research 
by Ih. Toseph Henry of the Smithsonian 
Instiintion, and during the actual out- 
f the Civil War was flying from 
it 


nati to Union, S. C., in an ex- 
Plorstory flight to chart the altitude 
and speed of the great west-east air 
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current. When the war actually was 
well under way, nearly all of the bal- 
loonists offered their services to the 
Government, but none had a scientifi- 
cally conceived plan save Professor Lowe 
and he, while the idea was opposed by 
the chiefs of the Army, was commis- 
sioned by President Lincoln to form an 
air corps and take command of it and 
to build the equipment, which consisted 
of seven balloons made of silk treated 
with a special secret varnish that made 
them more impervious to gas loss or 


air infiltration than any balloon had 
been made before or since; portable 


hydrogen generators of original design 
that made the balloon a practical ad- 
junct to an army in the field; portable 
signalling and telegraph systems of 
original design; and instruments to use 
in making calculations by triangulation 
to give the range of enemy positions— 
as well as a floating base. 

A number of capable aeronauts was 
trained for this specialized work in- 
cluding William Paullin, James and 
Ezra Allen, John Steiner, John Stark- 
weather, and others. Ground crews 
were trained and the whole outfit welded 
into a most efficient unit, despite the 
constant attacks upon it by ground 
officers, who bitterly opposed new meth- 
ods. Actually several thousands of 
flights were made, and both Union and 
Confederate generals gave it credit for 
turning the tide of some very important 
engagements. 

After much controversy the Army 
took control of the Balloon Corps, plac- 
ing it in the hands of officers hostile to 
it and its personnel, and it passed out 
of existence. Among the prominent 
foreigners who worked with it and got 
experience through it were the Count 
of Paris, Captain Beaumont of the 
British Army and Count Zeppelin. 

In the first World War one of Pro- 
fessor Lowe’s grandsons served in the 
Air Corps and in this war another com- 
mands a barrage balloon regiment. It 
is strange that the Air Corps has never 
named a single air field or station after 
any of these early pioneers who wrote 
history, and their sole recognition has 
come from the Maritime Commission, 
which recently launched a victory ship 
the “Thaddeus S. C. Lowe.” 


Passing of Whod 


After long.discussion and many set- 
backs it seems that the wood cargo 
plane has definitely passed out of the 


picture. The Curtiss ship has been 
cancelled, and the Waco contract re- 
duced to fifteen units. 

The wooden airplane in the United 
States never got off to a good start for 
several reasons. In the first place the 
aircraft industry was largely saved 
during the worst of the depression by 
the aluminum and petroleum industries 
as a possible outlet for the products, so 
that the entire technique of airplane 
building on any save the smallest units 
was built about the metal airplane. 
Thus at the outbreak of the war we had 
good metal ships and designers skilled 
in the manufacture of metal airplanes. 
When the metal shortage became acute 
the industry which knew metal and not 
wood tried to convert metal designs. 
Then someone made a set of specifica- 
tions which rejected so much wood that 
it became almost impossible to manu- 
facture planes of this material. Added 
to this were many types of new untried 
plastic glues or adhesives, the entry of 
many furniture makers into the field 
manned by men with no aviation ex- 
perience, or green aviation men, and 
the use of molded plywood skins, which 
were a new development. The attempts 
of this new, inexperienced technique to 
compete with the established and known 
metal technique was often unsuccessful, 
and the wooden airplane has practically 
passed out of the picture, save for two 
large trainers and some gliders. Other 
countries more skilled in the wood tech- 
nique have made remarkable planes, 
and it is to be regretted that our policy 
condemned the wooden ship without a 
fair chance to survive. 


y * — fe ines 
7 7 


In the last issue of Airbriefs we men- 
tioned that other people beside the Ger- 
mans were experimenting with engines 
on gliders. It has been disclosed that 
our own Waco glider has been fitted 
with engines, and given some very in- 
teresting results. The engines are very 
quickly attached to the standard glider 
and turn it into a very interesting 
power glider. 


Big | | a 


The rapidly expanding theater of 
war has made even our longest range 
bombers a little short on range if we 
are to get back of the enemy lines and 
really punish him. The new successor 
to the Flying Fortress, which is much 
larger, having far greater carrying ca- 
pacity and longer range, will do much 
to open up the country far in back of 
the present bombing limits to the effects 
of heavy bombing, and this in turn may 
have a very profound effect on the 
course of the war. Here again the mere 
size of the airplane has greatly stepped 
up its efficiency over smaller types, and 
form one more stepping stone toward 
the really large airplane of the future. 
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Fig. 1. Brazing process chart. 


RAZING is a method of joining metals by means 
of heat with a filler material consisting of non- 
ferrous metal or alloy having a melting tem- 

perature above 1000 F. Soldering is a similar process 

in which the filler material used melts below 1000 F. 

Welding differs from both of these processes in that 

it requires fusion of both of the parts to be joined. 

Fig. 1 is a brazing-process chart which has been 

adopted by the American Welding Society. 

Brazing is a well-established process which has 
been adapted in recent years for use in mass produc- 
tion industries, and it already is being used ex- 
tensively in the manufacture of automotive parts, re- 
frigerators, computing machines, and various types 
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Possibilities of 


Furnace 


of electrical equipment. The recent 

development, by the Aluminum Co. of 

America, of a method of brazing cer- 

tain aluminum alloys has induced the 

aircraft industry to investigate the 
feasibility of using brazing as a production process 
in airplane construction. In aircraft production braz- 
ing will be limited largely to ferrous and aluminum 
alloys, the two principal groups of metallic materials 
used. 


A. Ferrous Alloys 


In the ferrous-alloy field, brazing must compete with 
well-established production processes such as flash- 
welding, projection welding and seam welding. Ad- 
vantages offered by brazing when applied to ferrous 
alloys are as follows: 

1. 100 per cent joint strength can be obtained in 
lap-type joints by merely increasing the amount of 

joint overlap. 

2. Dissimilar metals and alloys can be 
joined satisfactorily. 

3. Parts of different sizes and shapes can 
be joined satisfactorily. 

4. By the use of a low-melting-temperature 
brazing alloy (1000 F), it may be possible to 
finish-machine and heat-treat parts to as high 
as 150,000 psi before joining, provided the 
brazing is done in a controlled-atmosphere 
furnace. 

The disadvantages of brazing ferrous alloys 
are: 

1. Production rates in general wil! be lower 
than with flash welding and projection weld- 
ing. 

2. In the case of telescoped jeints, machin 
ing to close tolerances is required. 

3. With most brazing alloys, post-hrazing 
heat treatment is required if strengths higher 


Fig. 2. Joint strength versus joint 
thickness. 
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than the normalized strength of the parent metal are 
desired. 


B. Aluminum Alloys Md 

In aircraft production aluminum alloys appear to 
offer a larger field of usefulness for brazing than fer- 
rous alloys, since they are used more extensively, and 
production joining methods are not as well established 
as in the case of ferrous alloys. Most of the develop- 


























MACHINED 
BRAZED JOINT FITTING 
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Fig. 3. Machined fit brazed joint. 


ment of brazing materials for aluminum alloys has 
been carried on by the Aluminum Co. of America, and 
so far the process is limited to the work-hardening 
alloys (2S, 3S and 52S) and the precipitation-harden- 
ing alloys (51S, 53S and 61S). A satisfactory tech- 
nique has not yet been developed for brazing the age- 
hardening alloys (14S, 17S and 24S). The principal 
difficulty appears to be in- 
ability to develop a brazing 
alloy that will bind these 
alloys at a temperature be- 
low 950 F, as higher tem- 


peratures cause incipient 
fusion and migration to the 
grai boundaries of the 
CuA complex, thereby 
caus’ng marked decrease in 
the corrosion resistance 
and ‘nechanical properties 
Of these alloys. 

Fig These photographs 
shor some examples of fur- 
nace razed parts that were 
ma. during the research in- 
vesi-ection by Lockheed en- 
gin - (A) Cross section of 
an ttnum tank with flange 


ty] int. (B) Tube to sheet 

alts; mm. (C) 10 gal. alum- 

Unis hydraulic tank. (D) 

Alv'num furnace-brazed 

joi of sheet to machined 
part, 
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raZ i a? 2 in Aireratt Production 


By H.D. Samuel, Jr. 


Production Research Engineer, 
Lockheed Aircraft Corp. 


When brazing is accomplished in an uncontrolled 
atmosphere, a flux must be used to remove the oxide 
coating on the surfaces to be brazed, to exclude oxygen 
from the joint area during the brazing period, and to 
aid the braze metal in wetting the joint completely. 


C. Strength of Joints 


Brazing alloys now available in commercial quanti- 
ties cover a wide range of flow temperatures and ap- 
plications to ferrous and non-ferrous alloys. The 
strength of joints made with these brazing alloys 
varies over a considerable range, and appears to be 
a function of the joint thickness, the strength of the 
parent metal, and the brazing alloy. Some work has 
been done which indicates that there is an optimum 
joint thickness at which joint strengths can be ob- 
tained which are considerably greater than the 
strength of the brazing material. The reason for this 
increase in strength is not well understood, although 
it is believed that some alloying of the parent metal 
and brazing alloy occurs by diffusion. This investiga- 
tion also disclosed that the joint strength falls off 
rapidly as its thickness varies in either direction from 

(Turn to page 64, please) 




















These four photos show the construction and operation of the 
tube bender, developed by engineers of the Douglas Aircraft Co. 
A number of them have been installed at the company’s plants. 
On a long job requiring few setup changes, as many as 3700 
parts can be turned with it per eight-hour shift as compared to 
250 parts by the previous method. Setup time averages 7 to 
15 minutes, the operations and machine stop being listed numeri- 
cally on a job analysis sheet furnished to the operator. Tube 
sizes from % in. OD to one in. OD by .049 in. wall thickness 
can be worked on the present equipment. 


A—The operator first selects the correct radius block (at right 

hand) and mandril (at left hand) for the specified tube size. 

Lubricated hardwood slide block is shown clamped in the ma- 

chine. As the tube slides between the radius block and slide 

block, the cylindrical mandril insert‘slides the tube to prevent its 
collapse or distortion. 


B—Stops are set for the beginning of each bend along the tube. 
The angle of rotation for a bend is set next on the calibrated disk. 


C—Cam stops are set for the degree of each bend, stops being 
available for nine bends if needed. 


D—With the tube installed on the machine, the operator makes 
the bends. The clamp extension from the radius block is 
equipped with a hand grip and acts as a lever to facilitate bends. 
The progression of bends is foolproof. An incorrect bend will 
not result providing original setup was made correctly as all bends 
follow setup order. 


a 


By means of the outrigger installed on this 
B-24D Liberator bomber, engineers of the 
Army Air Forces Materiel Command at 
Wright Field can produce ice formations 
on the propeller blades while the plane is 
in flight. Water stored in tanks located in 
the bomb bay of the ship is sprayed into 
the propeller through the outrigger. A 
camera inside the plane is aimed at the 
propeller through a specially built window 
and with the shutter speed synchronized 
with the propeller speed, detailed photos 
can be taken of ice formations and the 
rapidity with which the ice builds up and 
is thrown off the propeller, particularly at 
high altitudes where it would be difficult 
to observe them. 
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Pre-installation balance 
testing of propellers under 
still-air conditions has been 
accomplished at the Brew- 
ster Aeronautical Corp. by 
installing this portable test 
room,whichis large enough 
to accommodate two pro- 
pellers and can be _ re- 
moved to various parts of 
the production floor. This 
portable test room is de- 
signed in two sections, 
mounted on rollers and 
pivoted on rear hinges. 
These sections are rolled 
around a six-foot deep pit 
and by its compact design, 
movement of air at the 
test stand is held to a mini- 
mum. The setup is 18 ft 
in width, 7% ft. deep and 
12 ft. in height. It is il- 
lumin«ted with fluorescent 
lighting. 

















Use of the Robbins Sine Plate developed 
by the Robbins Engineering Co., Detroit, 
provides a method of quickly securing an- 
gular setups for jig boring. The Sine 
Plate, which ordinarily is used for inspec- 
tion work, can be adjusted to the required 
angle, either single or compound, with 
standard gage blocks, and the work is at- 
tached to it. The plate is non-magnetic. 


os 


To protect propeller blades from air drafts 
during test balancing operations at blade- 
grinding benches and during final inspec- 
tion, transparent plastic shields like the 
one shown here are being used at the GM 
Frigidaire plant. Formerly each blade had 
to be balanced tested in a special room, but 
with this new setup, time is saved and more 
accurately machined blades result. 


With this dual setup of Cin- 
cinnati milling machines, two 
jobs on an airplane landing 
gear shock strut requiring 
different operational speeds 
are done simultaneously at 
the Bendix Aviation Corp. It 
doubles the production rate. 


<— 


This 100-ton rotary machine of 40 ft in 
diameter, which was developed at the East 
Hartford plant of the Hamilton Standard 
Propellers Div. of United Aircraft Corp. 
to provide continuous, uniform molding of 
rubber fairings (cuffs) on propeller blades, 
has 42 half-ton molds, each of which has 
its individual system of air, steam, water 
and_ electricity, automatically controlled 
through cam-operated valves and Bristol 
pressure controllers. Each mold starts at a 
loading station, where a fairing has been 
built about the blade by hand from sponge 
rubber and covered with sheets of uncured 
ebonite. Next the table carries the mold 
under a 100-ton Farquhar hydraulic press, 
which forces out excess rubber and allows 
the mold bolts to be tightened. Then the 
mold moves successively through a steam 
heating cycle, a water cooling cycle, and 
finally to the unloading station half-way 
around the circle. The curing period for 
each blade fairing is about four hours, the 
blade being advanced to the next station 
every 12 minutes. 
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DESIGNED to Ministry of Aircraft Production 
specification No. 26/40, the Horsa carries two 
pilots and up to 25 troops. Most of the features 
of the construction and layout are shown in the 
drawings. In the sketch of the cockpit (below) the 


we 
rudder bars are*easily detached by undoing the 4 
wing nut A; B is the altimeter; C, air brake con- s 
trol levers; D, compass deviation card; E, airspeed 

indicator; F, air pressure gauge; G, instrument 

panel light; H, artificial horizon; J, rate-of-climb 

indicator; K, turn and bank indicator; L, tow-re- 

lease control lever; M, compass; N, wing nut se- 

curing starboard control wheel; O, undercarriage L 
jettison lever; P, flap-control lever; Q, elevator 

trimming wheel. 


HE Airspeed Horsa, which weighs 

15,250 Ib. with full load, is of wood 
construction, the fuselage being coy- 
ered with plywood and the wing with 
fabric. If necessary during an emer- 
gency landing, the undercarriage can 
be jettisoned and a landing made on the 
central skid and the nose wheel, in 
which case the glider tilts until the 
wing tip touches the ground. Other ( 
design features are dual flying controls, \ 
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ailerons of the siotted type, air brakes 
in the wings, and flaps. 
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Horsa 








Length O.A. ....... 67 ft. Aspect ratio ......... 7 
Wing span ........ Bs ft. |! Weight empty .. 7,500 Ib. 
Wing area ...1,104 sq. ft. Weight loaded ..15,250 Ib. 


Details of One of Great 
Britain’s Transport Gliders 
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BIAS LOADING OF 
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FIN LEADING EDGE DUCT 
















STABILIZER LEADING EDGE DUCT 
PLENUM CHAMBER 
TAIL HEATER UNIT 
RAM AIR SCOOP (TAIL HEATER) 
FUEL LINE TO TAIL HEATER UNIT 


HEAT EXCHANGER 


E RAM AIR SCOOP 
(HEAT EXCHANGER 


5 
FUEL PUMP FOR 
TAIL , ora 


CENTER SECTION FEEDER DUCTS 
OUTER PANEL LEADING EDGE DUCT 


NOTE 


ARROWS INDICATE GENERAL PATH OF 
CIRCULATING AIR 








STARBOARD SIDE WING ANTI-ICER INSTALLATION 
IDENTICAL TO PORT SIDE (AS SHOWN) 





New 


HEATER EXHAUST OUTLET 


DAMPER CONTROL 


OUTLET DUCT 





HEAT EXCHANGER 


THERMAL anti-icing 
A system, which ob- 

tains heat from the 
exhaust gases of the 
plane’s engines and trans- 
mits it to the wings, has 
been developed by the 
Consolidated Vultee Air- 
craft Corp. and the Na- 
tional Advisory Commit- _/’ 
tee for Aeronautics. In 
the accompanying draw- 
ing the anti-icer is shown 
as installed on the port 
side of a Catalina patrol 
bomber, the same system 
being used on the star- 
board wing. Liberators 
and Coronados also will 
be equipped with it. 

Air enters the ram air 
scoops on the engine nacelles. After passing through 
the heat exchanger, where outside air indirectly is 
heated by exhaust gases, the heated air travels chord- 
wise through center section feeder ducts. It also flows 
spanwise, escaping from vents in the outer panel 
leading edge duct. It then is forced to circulate in- 
side the wing, heating it. Heated air is then dis- 
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FLEXIBLE DUCT CONNECTED TO 
OUTBOARD EXHAUST STACK 


LINKAGE BETWEEN WING 
GATE AND ACTUATOR UNIT 


WING GATE IN CLOSED POSITION 
‘ (HEAT DIRECTED INTO DUCT) 


WING GATE IN OPEN POSITION 
(HEAT DIRECTED OVERBOARD) 


WING GATE ACTUATOR UNIT 


WING DUCT 


Details of section 

denoted by white 

arrow in “pper 
drawin:. 


charged aft the rear spar. 

In the Catalina, a heater is installed forwad of 
the tail surfaces. Air is drawn into the tail «eater! 
unit from the outside, a special line passing th ough 
the fuselage to deliver fuel to this unit. The o. ‘side 
air, heated in this unit, is forced into a pelum « 1am 
ber, where it passes up the fin leading edge du: and 
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Consolidated Vuiiee Developments 


alony the stabilizer leading edge duct. Vents allow 
hot ar to escape from duct, warming interior of en- 
tire assembly. 

The diagram, Detail A, shows more detail in opera- 
tion of heat exchanger, linkage between wing gate 
and uctuator unit, a flow of heated air through wing 
duct and center section wing ducts. A study of the 
wing gate actuator unit shows that when gate is 
closed the heat is directed into wing, then when opened 


in warm weather heat is directed overboard. The 
Coronado, like Catalina, has auxiliary tail heating 
unit, while the Librator C-87 Express and P4Y (Con- 
vair Model 31), patrol flying boat described on page 26 
in the Aug. 1 issue of AUTOMOTIVE and AVIATION IN- 
DUSTRIES, will draw heat for tail surfaces directly from 
engines. This new thermal anti-icing system adds no 
extra weight to aircraft, as it eliminates use of the 
rubber boot pulsating de-icer. 


Tire Changer for Big Bombers 


wi the Tucson Division modification center 
of Consolidated Vultee Aircraft Corp. was es- 
tablished, one of the first difficult jobs that workers 
found slowing them was the changing the huge bomb- 
er’s tires. On occasions it took as long as a day and 
a half to do the job. Later the tires were sent to a 
Tucson tire dealer to be changed, but this too took 
too much time and was expensive, so tire changers 
decided to rig up their own apparatus and the result 
was a device that proved exceptionally satisfactory in 
its operation, easy to construct in the plant and rea- 
sonable in cost. 

The device (left illustration below), which can be 
easily built in most machine shops, consists of a plat- 
form constructed of 8-in. channels, I-beam cross mem- 
bers, with 2-in. plank deck. Uprights of 2-in. pipe 
hinged on one side and carrying a head cross member 
of sufficient strength to withstand the pressure of a 
three-ton hydraulic jack, were erected and the jack 
placed in the center of the head frame. A spider 
was attached to the jack, 
and this assembly rigged to 
the top cross frame with a 
ball and socket arrangement. 
Two tension springs were 
attached for retracting the 
spider after the tire lock 
ring is removed. To operate 
the changer the spider is 
lower’ about the lock ring 
of the tire, pressure applied 
by th: hydraulic jack to de- 
press ‘he tire and the ring 
spru free, 

The next piece of equip- 
ment (right view) made 
In th plant was a squirrel 
cage «.air for removing the 
loose de ring from opposite 


side the tire. This was 
built two rings with angle 
ron, »okes and loose dogs 
Septe r 15, 1943 


set between angles with a hinge pin. Four thumb 
screws were placed in the top ring in order to center 
the top ring to prevent dogs overlapping and tearing 
the rubber. This piece of equipment was not, how- 
ever, originated in the Tucson plant but was a copy 
of a similar one made in San Diego. 

The upright structure and cross member can be 
swung clear from over the platform to facilitate plac- 
ing the tire on the platform or removing it. One up- 
right is on a caster assembly so that it will move 
freely and is also constructed so that it can be fastened 
securely to the platform with a pin arrangement. 

Occasionally removing the loose side ring becomes 
difficult because of an exceptionally tight-fitting tire. 
When this occurs the spider is used to depress the tire, 
which is then inflated slowly. As air flows into the tire, 
pressure exerted by the spider is gradually decreased 
and the ring slowly forced free. By controlling the 
pressure exerted by the spider, it is possible to keep 
the ring from springing free suddenly. 




































View of White half-trac chassis, witi >ut 
body installation, showing the detai’ of 
the bogie mechanism. 





OR an outstanding example of the cooperation of The basic chassis as built by White, utilizes he 
the motor truck builders with Army Ordnance, White super-power truck engine, suitably modifie: as 


F 


we refer you to the Half-Trac program which to accessories specified by the Army, chassis fr me 
has borne such fine fruit since the onset of the war. by A. O. Smith, clutch and transmission and univer- 
Under the guidance of the War Department, three im- sal joints supplied by Spicer, axles by Timken, t»ack 
portant producers — White Motor Co., Autocar, and and rubber elements for the bogie assembly by Good- 
Diamond T—banded together on the development of rich. White supplies the engine for installation by 
a standardized line of vehicles, using a common chassis Autocar and Diamond T. More recently the sccp« of 
and interchangeable components. half-trac production has been augmented by the e::try 


All Halif- 


By 
Joseph 


Geschelin 


Blakeslee’s Niagara metal washing 

machines of various types are used 

in the White plant. This view shows 

the equipment in the department 

machining parts for the bogie as- 
sembly. 


The bogie unit “crab” assembly, consisting of 
two heavy forgings connected by two ribs, is 
butt-welded into a single piece in two operations 
on this Swift resistance welding machine. 
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Operations at White Plant on 





Mass Production Basis 


of International Harvester Co., building a similar 
vehicle but with different major components. At the 
present writing the Ordnance program includes the 
military vehicles denoted in table at the right and 
built on the half-trac chassis. 

Significant feature of the team work of these pro- 
ducers through the TAC industry Inte- 
grating Committee for Half-Trac vehicles 
is the complete interchange of technical 
information. This covers changes in de- 
sign of specification, information as to 
improvements in manufacturing methods, 
and extends even to the borrowing of 
parts, accessories, or complete components 
from among the members of the group in 
instances where this helps to maintain 
production in a given plant. Interchange- 
ability has been carried to such a degree 
that each manufacturer uses the same 
parts lists, except for the cover identify- 
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MODEL DESCRIPTION 
Personnel Carriers MANUFACTURER 
M2 & M2A1 Half-Trac Car Autocar, White 
M5 & MdAl1 Half-Trac Car International, Harvester 
M3 & M38A1 Personnel Carrier Autocar, Diamond T, White 
M9A1 Personnel Carrier International Harvester 
Tank or Troop Destroyers 
M4A1 $1 mm. Mortar 

Carrier White 



















(Above) Bogie assemblies are integrated on this 
line while rolled on the track. Initial operations 
begin at the extreme right with the wheel as- 
semblies, continue past the stations in the fore- 
ground until the complete unit has been put 
together. 


(Left) Inside the R. C. Mahon water-back 

chassis spray booth built over the half-trac final 

assembly line. The next station is the Fostoria 
infra-red drying oven. 
























(Left) Loading a charge of pins and 

bushings for the half-trac bogie assembly 

in preparation for nitriding in the newly 

installed Electric Furnace Co. unit shown 
here. 
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ing a particular make of vehicle. 

In this article we are concerned, 
primarily, with some highlights of 
manufacturing activity at White. The 
brief text will be supplemented with 
photographs taken in various depart- 
ments of the plant to provide a visual- 
ization of the production program. 
These include views of chassis assem- 
bly, engine assembly, dash assembly, 
bogie parts machining, and bogie as- 





sembly. The manufacture of the well- 
known White Super-Power engine was de- 
scribed in AUTOMOTIVE AND AVIATION 
INDUSTRIES some time ago when the new 
high performance line was first placed on 
the market, and requires no further com- 
ment at this time. 

It is well worth mention that all as- 
sembly operations at White—engine as- 
sembly, chassis assembly, etc., are com- 
pletely mechanized and organized along 
mass production lines made _ familiar 
throughout the automotive industry. Since 
the inauguration of the half-trac pro- 
(Turn to page 90, please) 














(Above) Unique in motor car manufacturing 
is this long Fostoria infra-red chassis drying 
oven which is built in conjunction with a huge 
R. C. Mahon water-back spray booth. 






(Right) Here is another stage of bogie brackei 
machining on a heavy-duty Milwaukee mill. 
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Canadian and British manufacturers use 


Inland Ledloy to speed war production. 


25% Less Scrap 
22% More Production 
50% Longer Tool Life 


=with Inland Ledloy=—the lead-bearing, 
faster machining, low unit-cost steel. 


This is only one of the many remarkable many parts for war equipment—result- 
war records being made by Inland Ledloy. ing in faster production, lower unit 
It is the case history of Ledloy used for cost, and great savings in critical cutting 
the manufacture of 40 mm. shell in a __ tools. 

Canadian munition plant. 


When peace comes Inland Ledloy will 
Experiences like this led to rapid in- again be available for general manufac- 
crease in demand for Ledloy before the turing use—helping to produce finer 
war. Today, all the Ledloy that Inland products at lower cost—products that 
makes is going into millions of shell and can be priced to attract the most buyers. 


SHEETS STRIP . TIN PLATE ° BARS ° PLATES ° FLOOR PLATE STRUCTURALS 
PILING + RAILS -+ =TRACK ACCESSORIES -+ REINFORCING BARS 


“Foreign Agent’— LEDLOY LIMITED, 66 Cannon Street, LONDON. 
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Kolene Metal 


Cleaning and 


«Tinning”’ Process for Bearings 





New metal-cleaning installation at Cooper-Bessemer’s Mt. Vernon 


plant. 


Vats are positioned for production handling of each 


progressive step in Kolene process. 


critical materials in production 

for the war, particularly in the 
conservation of tin and basic bearing 
materials, the Kolene Corp., Detroit, 
Mich., developed a process of metal 
cleaning and “tinning’’ which makes it 
possible to produce an excellent and sat- 
isfactory bonding of high-lead babbitt 
to cast iron and to steel. It is also 
applicable to Meehanite castings and 
to bronzes. 

The development has progressed to 
the stage where there are available a 
range of Kolene Kleaners of various 
types, suitable for cleaning cast iron, 
bronze, Meehanite, steel, and even spe- 
cial materials such as Alnico magnet 
alloys, so as to prepare surfaces for 
tinning, for soldering, or for brazing. 
Kolene Kleaner No. 1 is a catalyzed, 
molten, oxidation salt bath with a melt- 
ing point of 500 F. It can be used in 
an ordinary iron or steel pot as there 
is no detrimental effect on the container. 
Kolene Kleaner No. 3 is a special ma- 
terial designed for cleaning cast iron 
in instances where acid pickling ex- 
poses new impurities on the surface. 
It provides a reducing salt bath which 
is said to be effective in removing oxides 
from the surface of cast iron without 
any attack of the base metal. 

Studies of surfaces treated with 
Kolene indicate that in addition to pro- 
viding a chemically clean surface for 
bonding or brazing, the treatment also 
produces an etching or mechanical key 
on the surface by removing carbon or 
graphite needles. When such surfaces 
are coated with the Flo-Met’l tinning 
medium, they exhibit a strong bonding 
action for babbitt linings. Flo-Met’l is 
a high lead alloy possessing extremely 
low surface tension so as to take full 


. from efforts to conserve 





AO 





advantage of the Kolene cleaning proc- 
ess. In cast iron, it flows readily into 
the microscopic needles resulting from 
the elimination of graphitic carbon; on 
steel surfaces, it permits of better con- 
tact with the decarburized base metal. 

According to T. E. Eagan, chief met- 
allurgist, The Cooper-Bessemer Corp., 
their experience with Kolene indicates 
that it provides an exceptionally firm 
and uniform bond between lead-base 
babbitt alloy and the Meehanite metal 
from which their bearing shells are 
cast. They also have found that this 
process provides such an excellent bond- 
ing as to make possible the elimination 
of the conventional practice of grooving 
or other machining of bearing backing, 
required in ordinary practice. This 
opens up new possibilities for cutting 
weight and saving Meehanite by re- 
ducing wall thickness, as well as addi- 
tional cost savings by eliminating ma- 
chining, according to Mr. Eagan. The 
installation for handling the Kolene 





process at Cooper-Bessemer Mt. Ver. 
non works, illustrated here, is s:d to 
be one of the largest of its kind i. the 
country. Among other large ins alla- 
tions is one made by Ingersoll-Ra.id, 
Versatility of the Kolene proc«ss js 
exemplified by some of its other : ppli- 
cations. For example, it is bein: em. 
ployed for the cleaning of pari« for 
brazing in applications where f rmer 
methods have not been success ul in 
achieving sound brazed joints. One 


such example, illustrated here, shows 
the brazing of steel tubular part: toa 
cast iron plate. With Kolene treat- 


ment, the brazed joint is stronge: than 
the parent metal and produces leak- 
proof assemblies. Another use of the 
Kolene process is to provide a thin coat- 
ing of Flo-Met’l on the overall surface 
of parts exposed to mild corrosion. 
Parts so treated resist atmosphere cor- 
rosion for weeks of’ shelf life. 

The Kolene process and engineering 
service are offered freely to manufac- 
turers without license agreements of 
any kind, since the company is inter- 
ested solely in supplying the cleaners 
and “tinning” material. The simple 
equipment required for the process can 
be improvised by the user or can be 
designed to suit by any of the equip- 
ment manufacturers in the field. As 
an example of the simplicity of the Ko- 
lene process, we reproduce below a 
typical instruction bulletin on the treat- 
ment of cast iron bearings: 
1. All surfaces to be coated for bonding 
must either be machined, or thoroughly 
sand-blasted to remove traces of silicon 
carbide in the surface, which is _ insol- 
uble to all Known chemical agents at 
operatable temperatures. - ‘ 
Immerse bearing in Kolene Kleaner No. 
1 at a temperature above 800 F (not 
above 900 F). This operation removes 
all sulphur, phosphorous, silicon, _and 
graphite from the surface composition 
of the cast iron, as well as any grease 
or fingerprints that might be on the 
surface. It also converts relatively in- 
soluble oxides into the higher and more 
soluble ferric oxide. Time of immersion 
varies with analysis of iron, but as 4 
rule it is between 5 and 15 minutes 
after the temperature of the immersed 

bearing has reached the melting point 

of the salts. +e . 
3. Immerse in Kolene Kleaner No. 3. This 

is a water solution. of salts which dis- 

solves the ferric oxide produced by the 


bo 


No. 1 bath which, unlike-acids, does not 
attach the base iron. Operating tem- 
perature—250 F, plus or minus 30 deg. 


Time of immersion varies with analysis, 
usually 15 to 30 minutes. 

4. Beth of these salt bath immersions are 
followed by a water rinse. 


(Turn to page 72, please) 














LEAD-BASE BABBITT METAL 
OF LOW TIN CONTENT 


IRREGULAR CAVITIES AT 
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AREAS WHERE GRAPHITE 


Drawing mad: from 
actual = micre-photo- 
graph at Coop: r-Bes 
semer_ laberatory 
showing greatiy eM 
larged secti» n of 
(Meehanite ) lacking 


PARTICLES WERE REMOVED and lead-base bear 
IN MOLTEN SALT BATH ing metal. Lew tn 

content alloy flows 

tree ete into irregular « «wities 

ince iaiiaies thus providing a sé 

cure anchor fo bear 


ing meta. 








AUTOMOTIVE and AVIATION INDI 






TRIES 











v 





(RE tae aan 





Notches affect impact strength 


Information supplied by an Industrial Publication 


The effect of fillet radius on the life of machine 
parts operating under alternating stress has been 
known for a long time. The knowledge has been 
put to good use in designing parts so as to avoid 
faticure failures. 

The effect of variation in the notch radius 
of Izod impact bars has shown the way to- 
wards the elimination of impact failures in 
fille‘ed parts. 

Two sets of standard size impact bars were 


‘X FURNISHES AUTHORITATIVE ENGINEERING 
4 ON MOLYBDENUM APPLICATIONS. 


imnber rs. 19 1.3 


machined from one heat of steel, both with a 45° 
notch. In one set the notch radius was 0.01 inch 
and in the other 0.05 inch. After quenching, and 
in some cases tempering, the bars with 0.05 inch 
radius consistently showed about 140% improve- 
ment in impact strength. 

The practical application of these results, which 
consisted of increasing the existing fillet radius, 
has eliminated impact failures in a part where the 
problem had become serious. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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New Device Keeps 
Ice from Propellers 


A device to prevent the formation of 
ice on propeller blades of aircraft has 
been developed by the United States 
Rubber Company’s Detroit development 
division with the cooperation of the 
engineering staff at Wright Field. It 
is designed to remove the threat of the 
loss of the airscrew properties and the 
balance of propellers caused by ice col- 





A new device for preventing forma- 
tion of ice on propeller blades. of 
aircraft which has been announced 
by United States Rubber Company 


lecting on the blades when sleet or icing 
conditions are met in flight. 

A development of the United States 
Rubber Company known as Uskon con- 
ducting rubber makes this device pos- 
sible. This material, through the addi- 
tion of certain chemicals, is made to 
conduct electricity, in contrast to the 
usual insulating properties of ordinary 
rubber. 

A strip of conductive rubber is at- 
tached to the leading edge of each pro- 
peller blade. The passage of electricity 
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through the material heats the lead- 
ing edge sufficiently to keep ice from 
forming—an obvious advantage over 
methods of diecing which function after 
the ice has already formed. 

Test flights using the new device have 
been conducted by the staff at Wright 
Field and have determined its merit. 
The National Advisory Committee for 
Aeronautics is also engaged in a study 
of anti-icing problems and will also 
carry on further experimentation with 
the conductive rubber unit. 

It is expected that the principle used 
in the new device will be applied to 
other anti-icing problems in military 
and civilian aircraft. 


Packless Flexible 
Fastener for Tubing 


There has been added to the list of 
vibration absorbers a device, known as 
the Packless Flexible Fastener, which 
has the combined functions of a sup- 
porting strap and a vibration absorber 
for stationary or movable tubing. It 
was originated by the Packless Metal 
Products Corporation, New Rochelle, 
N. Y. 

The fastener consists of a sensitive 
spring, cone-spiraled and terminating in 
a clip which snaps on to the tube or 
similar unit to be fastened; the right 
size fastener being chosen to fit the 
outside diameter of the unit. The fast- 
ener is affixed. to a supporting surface 
by means of a screw fitted through the 
cone. Inasmuch as it flexes in all' direc- 
tions, the fastener can be installed in 
either lateral or vertical position. Its 
small hose area both facilitates place- 
ment and gives a large working area 
to the cone. 
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The Packless Flexible Fastener 
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Selector Switch 
for Aircraft 

A new type aircraft selector switch 
incorporating snap action has been re- 
cently brought out by The Paul Henry 
Company, Los Angeles, Cal. Under Bu- 
reau of Aeronautics testing, this switch 
is said to have far surpassed its normal 
life requirements. 

Known as a Cam-Snap Rotary Tap 
Switch, it is made with from one to 
four primary circuits and twelve sec- 
ondary circuits. Wide latitude of ap- 
plication is possible, such as pilot com- 
partment heater control, wing flap con- 
trol, cowl flap control, and others where 
the sequence of operation is important 
to assure the operation of various other 
functional mechanisms. Opening and 
closing of a circuit is accomplished 
within three or four degrees motion of 
the cam. A conservative current rating 





Cam-Snap Rotary Tap Switch 


for 50,000 operations is 10 amperes at 
29 volts, inductive load. Used as a se 
lector switch, it can be mounted <ingly 
or in gang and operated by a single 
shaft. 


Machine for 
Tube Bending 


O’NEIL - IRWIN MANUFACTURIN¢ C0, 
Minneapolis, Minn., is placing o 
the market the Di-Acro Bender 0. 3, 
a machine designed especially fo alr 
craft, marine and other large ») dius 
bending. It will form or duplic= 2 all 
types of tubing, channel, angle, I-s iped 
sections, and round, square, flat or ther 
shaped solid or open cross sectio; ma- 
terials. Interference can be «q. ickly 

(Turn to page 108 please) 
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Pressure-tight and leak-proof assemblies 
are of vital importance to the efficiency . 
and proper maintenance of trucks. buses, 
planes. tanks. tractors. boats. diesel 
engines, pumps, pipelines and industrial 
machinery. 


Permatex Form-A-Gasket No.1 .. o 
Form-A-Gasket No. 2...Aviation 
Form-A-Gasket and Pipe Joint Cement 
are as important as tools a mechanic 
uses to do the right job on gasket 
assemblies, flange unions, threaded 
connections, pipe joints and many 
other assemblies. 


These Permatex sealing compen ¢ are 
leak-proof to gasoline, kerosene, fuel oil, 
hot or cold lubricants, hot or cold water. 
salt water, illuminating gas, ethylene 
glycol. glycerine and numerous other 
liquids and gases. 





































Permatex Form-A-Gasket No. | is a soft paste that 
dries fast and sets hard. 


Permatex Form-A-Gasket No. 2 is a soft paste that 
dries slowly and remains pliable. 


Permatex Aviation Form-A-Gasket is a heavy 
liquid that does not dry and does not run. Readily 
brushable and self- levelling. 


Permatex Pipe Joint Cement is a heavy liquid that 
does not dry or crack. Applied with a brush. 
Permits easy readjustment. Disassembles readily. 





WERMATEX COMPANY, INC. baie Sap ptiiitees ) vericn, 
mheepshead Bay, N.Y.,U.S.A. . 
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IFTEEN holes, equally spaced around 

an extended pan on a forged air- 
craft propeller shaft, are drilled by an 
automatic cycle machine designed and 
built by Snyder Tool and Engineering 
Company, Detroit, Mich. 

The machine is a horizontal, three- 
way, hydraulically - operated drilling 
machine with three drill heads, each 
with an individual hydraulic feed cyl- 
inder. The three heads are geared to- 





Snyder Automatic Cycle Machine. 


gether for single electrical control. Op- 
eration is automatic and continuous 
unti! all 15 holes have been drilled. The 
index mechanism is electrically syn- 
chronized and, after five indexes, the 
machine stops for unloading and re- 
loading. 

Hydraulic equipment is housed in 
the welded steel base and coolant is 
contained in a separate tank and trough 
at the side of the machine. 

The saving in time over conventional 
single hole hand drilling on a standard 
machine is said to give this special ma- 
chine three times the ordinary rate of 
production. 


PNEUMATIC drill with all-plastic 
housing and handle to save weight 
and reduce fatigue of workers is an- 
nounced by The Aro Equipment Cor- 
poration, Bryan, Ohio. Said to be to- 
day’s lightest-weight portable pneu- 
matic drill, weighing 1 lb 12 oz, this 
too] delivers unusual power for its 
small size so that a wide range of small 
tool production jobs can be handled. 
This pneumatic drill operates at 2500 
rpm, is 6% in. in overall length, and 
accommodates % in., 3/16 in., %4 in. or 


AA 


duction Equipment 





Aro Pneumatic Drill 


5/16 in. drills with Jacobs chuck. It 
has full ball bearing construction, a 
motor of finest alloy steels, and a built- 
in visible oiler which enables the oper- 
ator to see that the drill has an ade- 
quate oil supply at all times. A non- 
slip grip is assured by the ribbing 
which is incorporated in the design of 
the plastic handle. 


er Vard Lathe Compound brought 
out by Vard, Inc., Pasadena, Cal., 
is a supplementary attachment which 
replaces the cross slide of the lathe. It 
holds a single or multiple tool post and 
is equipped with a graduated dial ac- 
curate to 0.001-in. 

The compound was built to reduce 
the number of hand operations involved 
in cutting threads or other machining 
tasks where continuous tool resetting is 
required. With this compound it is 
possible to cut threads right up to a 
working shoulder at normal lathe 
speeds. The traverse, or quick-release 
lever in the compound, works on a 
triple lead Aeme screw and backs off 
the cutting tool a full 3/16-in. from the 


7” 





Vard Lathe Compound 





work with one quick movement. By 
simultaneously reversing the lathe and 
releasing the compound, the nex! cut 
can be set on the compound dia! with 
one hand as the lathe reverses the tool 
to the starting point of the cut. 


ATEST addition to the line of mark- 
ing devices manufactured by the 
M. E. Cunningham Co., Pittsburgh, Pa., 
is the Box Type Shell Marking Holder. 

This specialized war production aid 
has been designed for marking on ends 
of hot, rough, turned shells. An out- 
side box with safety handle includes a 
grooved guide which holds a type hold- 
er in the correct position to give a com- 
plete, clear impression. 

A solid, one-piece safety steel type 
holder is said to give maximum service 
and to resist spalling and mushrooming, 
and is held in place by a special shep- 





Cunningham shell marking holder 


herd hook pin which is easily removed 
for changing type inserts. These shell 
markers can be made for any size or 
number of characters. 


HE Sheffield Corporation, Dayton, 

Ohio, has developed a machine for 
precision checking of balls for ball 
bearings much faster than was possi- 
ble with methods formerly used. The 
new machine checks and sorts bells of 
dimensions ranging from % in. to 
11/16 in. With one machine, ba!'s are 
checked at the rate of 15,000 to 20,000 
an hour. Improvements have als been 
made in reducing the tolerance ‘imits. 
However, the greatest advantage of the 
new machine is said to be its abi ity t0 
check and sort balls into ten clas :ifica- 
tions at one operation and to extremely 
close tolerances. 


With the Sheffield machine ba!'s are 
placed in the hopper and a_ w:'/king 
beam or arm lifts them over few 
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Sheffield ball checking machine 


* When you are confronted with a motor 
problem, whether for new or redesigned equipment, we 
suggest that you keep the following points in mind: 


net, the experience of a motor manufacturer who special- 
izes in fractional horsepower, special application motors 
can be extremely valuable to your engineering department. 


* because it usually requires considerable time to 
thoroughly analyze the various problems of motor design 
and application, it is advisable to discuss the motor in the 
early stages of product development. 


Thins. satisfactory performance depends vitally upon thor- 
ough engineering—featured in all Black & Decker motors. 


THE BLACK & DECKER ELECTRIC CO. 





inches to an opening with parallel sides." 


If the balls are of the same size as the 
opening, or smaller, they fall through 
and are retained in a compartment be- 
low. This first step eliminates all 
undersize balls. The remaining balls 
remain on top of the opening and the 
walking beam carries them on to the 
next stage where the aperture is 
slightly larger. 

The process is repeated until the balls 
drop into one of the divisions or are 
too large to pass inspection and fall 
into the last compartment. The ma- 
chine can be set to segregate balls in 
ten classifications, first those that are 
undersize, then eight successive steps, 
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each say .00005 in. larger than th: 


re- 
ceding size and the tenth station ; for 
oversize balls. 

Master blocks having carboloy jn- 


serts are used for the progressive eps 
of .00005 in. The dimensions of th. in- 
spection steps can be regulate: by 
changing the size of the openin be- 
tween the parallel sides. The ope: xtor 
only needs to keep the hopper fille: and 
the machine automatically sort: the 
balls into groups of the same siz 


HE development of both manu:! and 


™- automatic arc-welding equi) iment 
specifically designed for the weldiig of 
magnesium, magnesium alloys, «!um- 
inum and other high-strength light al- 


loys under a protective shield of helium 
gas, has been announced by the General 
Electric Company, Schenectady, N. Y. 

A hint of things to come in the are 
welding of magnesium and other hard- 
to-weld metals is given by an automatic 
unit now in use at the G-E welding 
laboratory. Completely automatic after 
preliminary adjustment, this equipment 
makes a smooth, clean weld under a 
shield of helium gas at rates up to 40 
in. per minute on %%-in. stock, for ex- 
ample. 

Substantially the same as a G-E unit 
now installed at the plant of a large 
producer of magnesium, this machine 


incorporates a new electronic motor 





KENT, OHIO 


THOROUGH ENGINEERING is the basic 
factor behind the successful operation 


of this hydraulic pump motor and many 
other fractional horsepower motors we 
have designed for all types of equipment 








FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 





MOTORS 
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G-E Automatic Welding Un’ 





control which enables the equipr:cnt to 
hold the proper arc-length ever while 
the arc climbs and descends i» lines, 
such as encountered in welding « :rved- 
surface parts. 

The filler metal is unreeled ino the 
work at the correct angle throu: ' the 
small nozzle rod at the lower le! . The 
tungsten electrode used to sta and 
maintain the are extends throu: 1 the 
center of the rod that is perpen: cular 
to the work and the helium gas * fed 
around the electrode. 

(Turn to page 92 please) 
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HOW TO SELECT THE 
RIGHT CUTTING FLUID 


For Machining Nickel Steel, and ductile steels generally, if the cutting 
operation produces a curling chip that bears heavily on the face of the 
cutting tool, use a cutting fluid high in anti-weld and anti-friction 
properties. Such properties are generally found in sulpho-chlorinated oils 
containing some saponifiable material. If visibility and ease of inspection 
are also of importance the oil should be of the transparent type. Chillo 
oils No. 140 or No. 143 will be found particularly adapted for service of 
this kind. 


For Similar Operations but where transparency is not a factor and where 
the work warrants the use of a lower priced product of the sulpho- 
chlorinated type, without saponifiable material, we recommend Cities 
Service Grade A Cutting Oil. This oil has many satisfied users. 


For Less Severe Operations these base oils can be had in milder concen- 
trations to meet varying requirements—of tool life, finish, cost, etc. 


if Maximum Protection Against Staining is a factor, or if a high degree of 
transparency is desired, in moderately severe operations, a mineral-lard 
oil in varying proportions, like Chillo Oils 1 to 5, will be found particularly 
applicable for the purpose. 


Where Cooling Is Of Paramount Importance—as in grinding operations 

to assure accuracy and prevent distortion—oil-water emulsions fre- 
quently are desired. This type of cutting fluid is also often selected for 
operations where cost is a deciding factor. We suggest Cities Service 
Soluble Oil for these requirements. 





Call your nearest Cities Service Office today——ask to have a Lubrication 
Engineer prove the value of these products on your own equipment. 


There is no cost or obligation. 


FOR COMPLETE CUTTING OIL MANUAL, WRITE TO CITIES SERVICE 
OIL COMPANY, SIXTY WALL TOWER, ROOM 1692, NEW YORK 5, 


NEW 


1943 


OILS. 


YORK. FREE TO THE PERSONNEL OF USERS OF CUTTING 


_ CITIES SERVICE OIL COMPANY 


NEW YORK * CHICAGO 


S/ aRKANSAS fib GiLCOM 


SHREVEPORT, tA. | 
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Much Tighter Labor Controls 
for West Coast Plane Builders 


The New Program, Which It Is Hoped Will Add 100,000 


Aircraft Workers, 


Aircraft companies on the Pacific 
Coast probably have felt the effects of 
the draft and the general tightening in 
the manpower situation more acutely 
than any other segment of U. S. indus- 
try. Recognizing the threat to military 
airplane production, Selective Service 
officials have deferred all aircraft work- 
ers in California, Washington and 
Oregon until Oct. 1 pending further 
action. An estimated 250,000 single 
and childless married workers are af- 
fected by this order. Supplementing 
this move, James F.. Byrnes, Director of 
OWM, has put into effect, beginning 
September 15, a comprehensive pro- 
gram for the West Coast Aircraft and 
Ship Building Industries establishing 
much tighter labor controls. In an- 
nouncing the program, which it is hoped 
will add 100,000 aircraft workers, 
Byrnes said, “We already have fallen 
behind schedule for vitally important 
war items on the West Coast due to 
the manpower shortages. It is obvious 
that drastic measures are required to 
increase the available labor supply on 
the West Coast and to insure the most 
efficient and economical use of the avail- 
able labor supply.” 

This new program, similar to one 
inaugurated in Buffalo several months 
ago, is administered by the WMC. It 
calls for adjustment of production 
schedules by WPB to meet the avail- 
able labor supply, establishment of 
manpower priorities and allocations on 
the basis of urgency, review of all pro- 
posals for new facilities and contracts 
involving increased employment, and 
removal! of war production from the 
West Coast where it will be advan- 
tageous to the war program. Broad 
powers also are given the WMC to en- 
courage transfer of workers from less 
urgent work by direct recruitment and 
by authority requiring releases. 

Labor turnover has admittedly been 
a big factor in the manpower difficul- 
ties of the West Coast aircraft plants. 
Turnover has averaged 6% per cent 
per month for these plants. In the 
first six months of 1943 the aircraft 
companies had to hire 150,000 employes 
to effect a net gain of 12,000 workers. 
Consolidated Vultee, one of the largest 
West Coast companies, averaged 7.47 
per cent monthly turnover for the four 
menths ending with June. 

Requiring workers to get availability 
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Applies Also to Ship Builders 


certificates from their employers before 
being allowed to take new jobs has not 
worked out practically because dis- 
gruntled employes did not help pro- 
duction or they were willing to be idle 
during the 30-day waiting period re- 
quired before signing up for a new 
job. Stricter enforcement of WMC 


PAXNDUSTRY 


hiring procedure, which will incl::de a 
60-day waiting period by Oct. 15 for 
those quitting aircraft jobs, has been 


proposed. Other suggestions to help 
the manpower situation are im) ove- 
ments in transportation, better housing 
accommodations, improved food r.tion- 
ing and shopping facilities for work- 
ers and added incentive pay for night 
shifts. Both Boeing and Consolidated 
Vultee asked permission to recruit 
5,000 additional workers from the Mid- 
west but the government considered 
lack of housing a bar to such a move 
and would not approve new housing 
projects. The aircraft companies also 
are seeking group deferment of key 
(Turn to page 80, please) 


Increased Capacity May Release 
More Steel for Civilian Needs 


Strain of Uninterrupted Steel Production More than 
Offset by Additional New Manufacturing Facilities 


By W. C. Hirsch 

Apprehension that the strain of un- 
interrupted operations since the out- 
break of the war will make itself more 
and more felt in the steel industry 
from now on, necessitating the recon- 
ditioning of some furnaces and rolling 
mills, is more than offset by the sched- 
uled early going into production of 
additional new capacity. It is this 





angle that forms one of the principal 
arguments of the advocates of maxi- 
mum expansion of production facili- 
ties regardless of its effect on the post- 
war set-up. Like so many other 
problems, the need of the hour rather 
than any inflexible policy appears to 
furnish the answer. Timing of relin- 
ing of furnaces and repairs of mill 


(Turn to Page 56, please) 
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Morris Mark 1 Light Reconnaissance Car 


This British reconnaissance car has a shell of welded armor plate ani 
is equipped with a manually operated, open topped, revolving turre: 
It offers good protection to the driver who sits in the center and he 
a bullet-proof lookout. A Bren gun and a Boys anti-tank gun are car 


ried for either anti-aircraft work or ground strafing. 
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ELPING HIM FIGHT! 
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—by fighting gas and oil waste 


VERY American, because he believes in Liberty, sincerely 

wants to aid the fighting men of United Nations. Conserving 

precious rationed gasoline and oil is one of the most vital services 
our industry can render. 


But the painstaking engineering thought back of your original 
piston and ring assembly specifications is all too often nullified 
by hit-or-miss choice of ring types during overhauling. 


Sealed Power Individually Engineered replacement Piston 
Ring sets follow your specifications faithfully, with carefully 
calculated and proved correct modifications for wear. 


Sealed Power's wartime messages to the uard-pressed service 
mechanics who must keep the vehicles you've built at top 
efficiency, continually stress the great importance of this feature. 


SEALED POWER CORPORATION 


MUSKEGON, MICHIGAN + WINDSOR, ONTARIO 









BUY AT LEAST ONE 
EXTRA Si00 WAR 
BOND THIS MONTH 


You owe it to yourself — 
to America—to that special 
man of yours in uniform 





| SCRAP METAL 
IS NEEDED FOR 
EVERY GUN, 
TANK AND 
SHIP. SEND 
YOUR SCRAP 
TO WAR. 
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Cadillac Building Tank Engines | 


With Hydramatic Transmissions 


Improved Rolls-Royce Aircraft Engines Being Built 
by Packard. Aircraft Production Not Up to Schedule 


Application of the automatic trans- 
mission to tank propulsion, with a con- 
sequent improvement in efficiency and 
maneuverability, has been revealed with 
the announcement that Cadillac Motor 
Car Division of General Motors is in- 
stalling two Cadillac V-type 8-cylinder 


engines and two hydramatic transmis- 
sions in the M-5 light tank which it is 
manufacturing. The automatic trans- 
mission makes the tank easier to op- 
erate at sustained speeds and over 
hilly terrain because the driver is not 
distracted by manual gear shift opera- 
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Constant Research plus Rigidly 
Controlled Production is Producing 
More Efficient Sterling Pistons for: 


Tanks 
Trucks 
Airplanes 
Busses 


Marine Engines 
Passenger Cars 
Motorcycles 
Utility Engines 


Write today if our years of experience in creating 


aluminum pistons can help you solve your problems. 


Sterling Aluminum Products Inc. 


Saint Louis 


AGO! y 
5 


~~ 


Missouri 


KEEP'EM 
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tions. It also eliminates jerky s:;ts5. 
The 150-hp engines are mounted «ide 
by side and the hydramatic tran: nis. 
sions operate through a transfer nit. 

First production tanks equippe: vith 
the hydramatic drive came off the Jad- 
illac line in May, 1942. M-5 ¢tnks 
played an important part in the \ orth 
African invasion. Army officials rate 
the Cadillac-powered M-5 as the f»stest 
tank in action on any front. t js 
armed with a 37-mm. cannon and ‘hree 
machine guns. Service problems «i: the 
M-5 tank are simplified because more 
mechanics are familiar with the |:quid- 
cooled automotive engine than with the 
air-cooled aircraft type, say Cadillac 
officials. Except for minor installation 
fittings dictated by tank design, the 
Cadillac V-8 engine was virtually un- 
changed and likewise, only a few minor 
changes were necessary in the hydra- 
matic transmission. 

Battle conditions continue to bring 
changes on the war production front. 
Manufacture of one type of amphibian 
vehicle is being discontinued as the re- 
sult of experience in the Allied landings 
on Sicily. 

Packard Motor Car Co. has been in 
volume production for several months 
on the Rolls-Royce aircraft engine in- 
corporating a two-speed, two - stage 
supercharger. The supercharger en- 
ables this engine, which makes the 
North American P-51-B Mustang a 
high altitude fighter, to deliver 600 
additional hp at 30,000 ft. Horse- 
power is stepped up to better than 
1,500, according to G. T. Christopher, 
Packard president. Some _ improve- 
ments in the engine have been made to 
increase the safety factor, including 

(Turn to page 76, please) 


Awards 


Army-Na “iE 
allied with the automotte 
and aviation industries, announce: 
the Sept. 1 issue of Automotive anu 
tion Industries went to press. 
BENDIX AVIATION CORPOR 
(Owosso Division), Owosso, Mic} 
BURLINGTON MILLS, INC., Bu 
Wis. 
CALLITE TUNGSTEN 
Union City, N. J. 
CARBOLOY COMPANY, 
Mich. 
CRITERION MACHINE WORKS. 
Hills, Cal. 
DOUGLAS AIRCRAFT 
Long Beach, Cal. 
GENERAL MOTORS 
(two plants). 
HELLER BROTHERS 
comerstown, Ohio. 
LaSALLE STEEL COMPANY, Ha! 
Ind. 
LINK 
Chicago, 
NATIONAL 


Names and winners of 
awards in or 
iin t 


{ria- 


rion 


CORPOR 


INC., 


COMPANY 
CORPOR 


COMPAN\ 


BELT COMPANY, Caldwell 

Tl. 

ENAMELING & STA; 
COMPANY, Milwaukee, Wis. 

TULSA WINCH MANUFACTI 
COMPANY, Tulsa, Okla. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDU: 





ad 
() 


} 





ptember 15, 1943 





Its small size, powerful action, compact 
construction and ease of installation 
make this the ideal device for multi- 
plying the power of any hydraulic 
brake. 

Operating on an entirely new prin- 
ciple, the Vacdraulic Brake Power 
Booster is a ruggedly built, self-con- 
tained unit, actuated by intake mani- 
fold vacuum. It can be attached at any 
convenient point along the hydraulic 
line. By its use the braking power of 
any hydraulic brake system on a truck 
or bus is multiplied three or four times. 
There are no mechanical connections 
to be damaged or to cause an operat- 
ing lag. 

The driver always gets the proper 
“feel” from the brake pedal. The brake 

iction is simultaneous with the pedal 
movement both in its application and 
‘n its release. Vacdraulic Brake Power 
Boosters are available for new installa- 
tions or replacements within the limits 
of W.P.B. regulations. 








Engineering data on both devices, and full informa- 
tion on the new operating principle of the Vacdraulic 
Booster, will be furnished on request. 
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War Plant Expansions 


Douglas Aircraft Co., Inc., has pro- 
duced its 2000th military cargo and 
troop transport plane since the start 
of the war. The C-47 twin-engined 
Skytrain is a military version of the 
DC-3 commercial airliner. A day’s out- 
put now equals a week’s production of 
a few months ago. Douglas also is 
getting into production on the C-54 
four-engine Skymaster at a new $33,- 
000,000 plant at Chicago. The first 
plane was flown away July 30. The 
C-54 is a military conversion of the 
DC-4 airliner and is capable of carry- 
ing 15 tons of cargo or 50 soldiers. 

The Kansas City, Mo., plant of 












































































































































North American Aviation, Inc., will 
produce more B-25 bombers in 1943 
than any other medium bomber plant in 
the world and its output will be almost 
as large as the entire quantity of mili- 
tary aircraft built annually in the 
U. S. a few years ago, according to 
President J. H. Kindelberger. Output 
in May, June and July was nearly five 
times as great as in the same period of 
1942. Total plant expenditure of $126,- 
000,000 has been made in two years 
and monthly payrolls will top $5,000,- 
000 by the end of the year. 

Output of Vought F-4-UI Corsair 
fighter planes for the Navy has in- 
creased 119 per cent in four months 
over the previous four months and has 








_\Q)nce upon a time 


























































































Once upon a time there was a little 
“Jeep”—but the rest of that story 
needs no telling, for no one piece of 
war equipment has won undying 
fame so quickly, nor endeared itself 
to the hearts of all fighting men than 
has the “mighty midget” shown 
above. But—take another look—for 
just above it is another already 
famous Jeep, the Jeep with wings, 
the “skeeter-bug” of the air. 







































































This miraculous new Army plane is 
the Sentinel, or “Flying Jeep,” per- 
fected and produced by Consoli- 
dated-Vultee’s Stinson Division at 
Wayne, Michigan. This is the plane 
which has become as integral a part 
of the U. S. Field Artillery as the big 
guns which roll into position be- 
neath it. It is the “eyes upstairs” of 
all Army Ground Forces. It is the 
“finger man” that is putting the 
Japanazi gangsters on the “spot.” 



















































































May We Put Our Shoulder to the Wheel You Are 
Turning on the Road to Victory? 


Any manufacturer would be glad to 
play even a minor part in the contri- 
bution which planes such as the 
incredible Sentinel are making to 
Victory. That’s why here at McAleer, 
working round-the-clock, we feel 
humbly proud to deliver in volume 
many of the surface assemblies which 
go into the “Flying Jeep.” We feel 
privileged in being selected to add 
our efforts to America’s tremendous 
plane producing program. 


Tomorrow’s world of flyers and 
plane builders will find McAleer air- 
minded in the fullest sense of the 
word. 


Military aircraft assemblies alone are 
not all of the war products of the 
McAleer Company; there are others 
which extend into and virtually cover 
the fields of military pyrotechnics and 
hydraulics—yes, and embrace our com- 
plete industrial finishing facilities as well. 






























exceeded schedules, according to 
B. Beisel, general manager of 
Chance Vought Aircraft Divisix 
United Aircraft Corp. In the 
months ending July 31, Corsair p: 
tion was up 96 per cent over th 
vious seven months. A new fin: 
sembly bay and facilities for 
testing have been expanded ai 
Stratford, Conn., plant. 

Boeing Aircraft Co. plans to ex 
its production facilities by establi: 


Washington in order to solve the 
power shortage. Additional lab: 
not available at Seattle, site oi 
main plant. 





Business in Brief 


Written by the Guaranty Trust © 





Business 


for the week ended Aug. 21 stand: 


figure, a week earlier and 131.6 
year ago. 


the Federal Reserve Board for t 


a gain of 14 per cent reported a we 
earlier. Sales for the four weeks end 
Aug. 28 were 6 per cent above t 
figure a year ago. 

Railway freight loadings in t 
week ended Aug. 28 totaled 904, 
cars, 1.4 per cent above the figure f 
the preceding week and 0.5 per « 
greater than the comparable total 
1942. 

Electric power production increa: 
contra-seasonally during the we 
ended Aug. 28 and was 18.7 per 
larger than in the like period a j 
ago. The comparable gain repor! 
for the preceding week amounted 
16.1 per cent. 

Crude oil production during | 
week ended Aug. 28 averaged 4,1! 
250 barrels daily, 22,100 barrels 
low the figure for the preceding w: 
and 227,750 barrels under the to 
recommended by the Petroleum A 
ministration for War. 


the week ended Aug. 21 averaged 
992,000 tons a day. as against 2,0( 
000 tons in the preceding week 
1,871,000 tons a vear ago. 
Engineering construction contra 


26 totaled $40,638,000, according 
Engineering News-Record, as co 
pared with $41,648,000 a week ear! 
and $217,798,000 in the correspondi 
period last year. Total contracts 
the year to date are 67 per cent 
low the comnarable 1942 figure. 

Professor Fisher’s index of who! 
sale commodity prices for the w: 
ended Aug. 27 stands at 110.5 } 
cent of the 1926 average, as agai! 
110.4 for the preceding week and 10 
a year ago. 

Member bank _ reserves _ increa: 
$213,000,000 during the week end 
Sept. 1, and excess reserves rose $4 


150,000,000. Business loans of repo 
ing member banks declined $1,000,0 


$929.000,000 below the total a ye 
earlier. 





New York, Exclusively for Avvro- 
MOTIVE AND AVIATION INDUSTRIES 


activity as a whole con- 
tinues close to the peak, showing only 
minor fluctuations. The seasonally ad- 
justed index of The New York Times 


141.6, as against 143.2, a new record 
Department store sales reported by 
week ended Aug. 28 were 1 per cent 


larger than in the corresponding 
period last year. This compares with 
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Bituminous coal production durin: 


awarded during the week ended Aus 


000,000 to an estimated total of $!.- 


during the preceding week and _ stoc | 


sand’ 
eight or nine branch plants in we: 
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WHAT HAPPENS 
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TO OIL COOLER TUBES... 


* The term “‘Flying Fortress’’ 


is a Boeing Trade-Mark 





WHEN A ““FORTRESS”’ WARMS UP FROM AN ARCTIC COLD START? 


Imagine the severe pressures that oil coolers must stand 
when airplane engines start up after standing in sub-zero 
cold. Actually, pressures up to 300 lbs. per square inch are 
thrust against the walls of the tubes. But Winchester Car- 
tridge Core Tubes safely withstand them... keep Flying 
Fortress* oil cooling systems safe from clogging, leaking, 
freezing or overheating. 


Made of pure copper, with walls only 6/1000ths of an inch 
thick, Winchester Radiator Tubes, thanks to Winchester’s 
COL copper-extrusion process, are seamless and so assem- 
bled that their entire outer surface is cooling area. 


HARDER JOBS WANTED FOR THESE SENSATIONAL TUBES ® 
War Baby, Winchester Cartridge Core Tubes have 25 years of service 
behind their performance. They offer these svectacular features: 
©t pure copper, thus corrosion-proof * Seamless,—safe against leaks * Coolant on outside 
damage from freezing « 1,728 cartridge core tubes per square foot « Avoid waste 
spcce in radiator assembly—minimum of solder © Permit tailoring radiator to fit any dimension 
or fesign © Provide up to 25% greater cooling per square foot than others, 


WINCHESTER REPEATING ARMS COMPANY 


New Haven, Connecticut 
Division of WESTERN CARTRIDGE COMPANY 


WINCHESTER 


TRADE MARK 


"On Guard for America Since 1866” 





‘AGED TUBES ARE PUSHED OUT 





NEW TUBES ARE INSERTED 
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WINCHESTER RADIATOR TUBES RESIST CORROSION... 
DEFY BURSTING. Pure copper, Winchester Cartridge Core 
Tubes will not corrode under regular operating conditions. 
And they won’t burst from freezing, because the coolant 
flows on the outside of the tubes. If freezing should compress 
a tube, causing a “‘set”’ and so restricting air flow, passing a 
rod through it restores it to normal shape. 


IF WOUNDED THEY QUICKLY FLY AGAIN. Pictures 
below show how to replace Winchester Cartridge Core Tubes 
should they be punctured in action or by accident. They 
explain, too, why millions of Winchester Cartridge Core 
Tubes are used to keep planes, and tanks in constant action. 
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If out of your engineering knowledge, 
experience, research and skill you are 
contemplating a new fighting machine 
for Uncle Sam...are dreaming up a 
startling new post-war automobile, or 
similar product, write Radiator Divi- 
sion, Winchester Repeating Arms Com- 
pany, New Haven, Connecticut. 





SOLDERING COMPLETES REPAIR 


COPR., 1943, WINCHESTER REPEATING ARMS CO., DIV. OF WESTERN CARTRIDGE CO. 
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Increased Capacity May 
Release More Steel 


(Continued from page 48) 


equipment has been so improved that 
a minimum of production loss ensues. 
Virtually no piece of machinery is al- 
lowed to operate so long that its over- 
hauling would entail more than the 
minimum of idleness for reconditioning. 
In this way considerable has been con- 
tributed to the lessening of pressure 
of demand. New plant capacity to be 


completed in the next five months is 
expected to add some six million net 













































































PIPE 14" to 4” » SHEETS 1/61" to 34” 


From the genius of chemistry’s test tubes 
has come Saran ...a thermoplastic resin which is 
doing a remarkable wartime job in many tubing 
applications. Saran Tubing has high tensile 
strength, extreme resistance to most acids and 
metallic alkalies, resistance to heat up to 180°, 
and other notable characteristics which qualify it 


to replace critical metal tubing. 


In the automotive and aircraft fields Saran is 
making a good record for itself in uses such as 
gasoline lines, air conditioning and refrigerant 
. . doing a better job than metal on 
many of them. Write for an engineering bulletin 


tubing, etc. . 


with full data. 


Acadia Synthetic Products Division 


WESTERN FELT WORKS 
Chicago, Illinois: 4035-4117 Ogden Avenue 
Detroit, Michigan: 420 Stephenson Building 

Branch Offices in All Principal Cities 


ACADI 


Processors of Synthetic Rubber and 
Plastics + Sheets +« Extrusions + 
Molded Parts 


tons to the approximate current output 
rate of 90,000,000 tons a year. Even 
under war conditions, this increase in 
capacity may permit of the allocation 
of more liberal tonnages to those civil- 
ian needs to which war requirements 
now deny consideration. The increased 
supply available may also ease the 
strain of the transition period for the 
automobile industry. The full effect 
of the steel industry’s increased capac- 
ity is difficult to gage in view of the 
uncertainty of the labor supply in gen- 
eral and especially of that in the steel 
and steel consuming industries. In some 
descriptions of steel, especially so in 
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MOLDED PARTS 

























Largest independent 
Manufacturers 
and Cutters of Wool, 
Hair and Jute Felts 





*Licensee of The Dow 
Chemical Company 


PRODUCTS 
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electric furnace products, the a: ‘ed 
capacity will relieve to a marker »x- 
tent prevailing congestion, thus )«ing 
of special benefit to aviation ind»: ry 
consumers. Report has it that =. 2¢] 
mills have become much more exa’ ng 
than formerly in insisting that -«. ap 
tendered to them for acceptance «on- 
form to the most rigid specificati ns. 
Rejections are said to have become 
numerous than acceptances. The 1. §, 
Bureau of Mines recently report 
slight increase in scrap stocks, bu! 
supply outlook for the winter m« 
is none too reassuring. 

It is interesting to note that wt a 
luncheon meeting to be held at 
Savoy Hotel, London, on Sept. 22, ji 
arations for resumption of business by 
the London Metal Exchange afte: 
war are to be considered. There 
a time when virtually the prices of all 
non-ferrous metals were “made” on the 
floor of the London Metal Exchange. 
In the years that followed World War 
No. 1 this was hardly true. American 
marketers of copper respected London 
Metal Exchange quotations as expres- 
sive of the relation of the world supply 
to the demand, but the then growing 
competition of South African producers 
was far more of a source of anxiety to 
them than doings on the London Metal 
Exchange, which, moreover, lost much 
of its influence when the International 
Tin Cartel came into being and estab- 
lished the price of tin, in which the 
Dutch East Indies, Federated Malay 
States, and Bolivia had their say. Stag- 
ing of a post-war come-back by the 
London Metal Exchange will evoke the 
best of wishes in the New York metal 
market without any thought of its dol- 
lar-and-cents significance. 


Obituary 

Harry C.: Tillotson, 76, founder and 
president of the Tillotson Mfg. Co., died 
suddenly Sept. 1 at Toledo. He worked 
on the development of the Tillotson 
carburetor from 1905 to 1914 while 
selling automobiles and bicycles in 
Chicago. He went to Toledo in 1914 
and established the company which 
bears his name. 


Albion James Wadhams, 68, of Don- 
gan Hills, Staten Island, N. Y., a 
vice-president and manager of the ‘)e- 
velopment and Research Division of 
The International Nickel Company, 
Inc., in New York, died at his summer 
home at Elizabethtown, N. Y., on S»n- 
day evening, Aug. 22, of a heart at- 
tack. He had been with The In r- 
national Nickel Company and _ ‘ts 
predecessor companies since 1901 «nd 
had been a vice-president of the con- 
pany since Oct., 1935. 


George W. Crist, 59, Detroit resid: xt 
engineer of the Cleveland Grapi te 
Bronze Co., died suddenly Aug. 28 at 
Detroit. He was an automotive en-1- 
neer with the EMF Motor Co., Stu‘e- 
baker and General Motors before jo::- 
ing Cleveland Graphite Bronze 0 
1926. He was a member of the SAE 
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NEOPRENE \, INSULATED 





against Vibration, Distortion, 


This radical departure from conventional design 
gives the Sav-Way multi-purpose internal grinder a 
new permanence of alignment and resulting higher 
accuracy. The bed proper is a thick surface-plate type 
normalized alloy iron casting of heavily ribbed whale- 
back construction. Neoprene pads between the bed 
and the steel base eliminate metal-to-metal contact 
and absorb floor vibration, preventing distortion of 
the base being transmitted to the bed, which is accu- 
rately scraped. This is only one of seventeen specific 
features which make the new Sav-Way M-1-A Grinder 
outstanding in design and construction. 

For complete description and specifications, attach 
the coupon to your letterhead. 











Send the Coupon 
for Your Copy 



















SAV-WAY INDUS 
Detroit, Michigan 


| 
Kindly send me a copy of the illustrated folder | 
| 


describing the Sav-Way M-1-A Internal Grinder. 
| Name_ — 
INDUSTRIES eae ~ 
Firm : 


Address 






. -EP AN EYE ON TRIES, 4875 E. 8-Mile Road 










4875 EAST EIGHT MILE - DETROIT, MICHIGAN 











Many of these parts are 
less than one inch in 
diameter, the thin separa- 
tions around their edges 
are reflected upon the 
screen at 22 magnifica- 
tions, and inspected for 
perfect alignment. 


% 


ESE small commutators for aircraft radio 
sets were examined with a magnifying glass 
until the Westinghouse Electric & Manufactur- 
ing Company installed Jones 6 Lamson Op- 
tical Comparators for the inspection of 
these parts. 
Now they are inspected rapidly, positively and 
with less fatigue. Moreover, production was in- 


Courtesy Westinghouse Electric & Manufacturing Compan) 


in Vital Airplane Parts are 
ELIMINATED by inspection with} 


Jones & Lamson Optical Comparators | 
creased by 20 per cent. 


Many other farsighted manufacturers have 
discovered the practical advantages of inspec: | 
tion by optical projection, after consulting Jones j 
& Lamson inspection engineers. They are «ways 
ready to study your problems and mak= rec f 
ommendations based on more than twenty years 
experience in this field. | 


Universal Turret Lathes . Fay Automatic Lathes . Automatic ° hreal 
Grinders . Optical Comparators . Automatic Opening Threadir 4 Di 


ax JONES & | AMSON MACHINE CO,, SPRINGFIELD, VERMONT. 0.5 
) Profit-producing Machine “ols 
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Two Kinds of Carpet- 
bagging 











“The Federal Government has more 
employees in every State than the 
State itself has. Where State rights 
go out, carpetbaggers come in.’— 


Robert Quillen. 


Sterling Commemorates 
25th Year of Business 


No special anniversary celebration 
was held last month at Sterling Alu- 
minum Products, Inc., St. Louis, Mo., to 
commemorate the twenty-fifth continu- 
ous year of business, since the firm is 
engaged entirely in the production of 
direct or indirect war materials. In- 
stead of “time out,” additional produc- 
tion was sought on aircraft, automotive 
and tank parts which are produced and 
completely manufactured by Sterling. 

The company is currently pouring 
over a million pounds of aluminum per 
month, and, according to a recent re- 
port of the Office of War Information, 
Sterling produces 15 per cent of 
America’s permanent mold aluminum 
casting 


Improved Engine for 


P51 \lustang Fighter 


The itest North American P-51 
Mustan,: fighter, equipped with the new 
Packat uilt Merlin engine for high 
altitude ‘ighting, is being produced in 
quantit’ at North American’s Califor- 
lla «znd Texas divisions, it was dis- 
ot by J. H. Kindelberger, president 
0 t r 


ircraft company. 
Alt»ough it previously had been an- 


noun that the Merlin powered 
fighte: would supplant the original 
Musta.g in production, Kindelberger 
ampliod details concerning the new 
ighte» being built for the American 
and © vitish air forces. 

r peed of the new Mustang and 
the gures on the altitude to which 

e 


e ne is capable of climbing are 
mil y secrets. However, the origi- 
Nal .ustangs were listed in the “above 
ies-per-hour” speed category. 


Lf 


Se 


mber 15, 1943 


Decision to equip the Mustangs with 
the Packard-built engine resulted from 
the increase in high-altitude bombing 
by the United States Army Air Forces. 
The Merlin engine now used in the 
Mustang utilizes a two speed, two stage 
supercharger, and drives a constant 
speed, four-blade Hamilton Standard 
propeller. This power plant and pro- 
peller equipment will enable the Mus- 
tang to accompany American bombers 
and protect them effectively at tre- 
mendous heights, Kindelberger said. 

In order to produce the new Mus- 
tang in large quantities in its Texas 
division, the company is gradually 
tapering down on production of Texan 
combat trainers. 


New Toluene Plant 


Standard Oil Company of Indiana’s 
new toluene plant at its Whiting, In- 
diana, refinery is now completed and 
will shortly be shipping more toluene 
for manufacture into TNT for bombs 
for America’s war planes than all 
sources in the United States produced 
in World War I, the company revealed 
in a “Progress Report” mailed with 
dividend checks to 96,000 stockholders. 

Standard of Indiana will also rank 
as one of the leading producers of 100- 
octane aviation gasoline with the con- 
struction of other new units, most of 
which will be completed by the end of 
this year, the report states. 





DOES ALLTHIS 
WORK FOR YOU 









INCREASES 
PRODUCTION! 


Better... Quicker...Gasie 


FAR LESS COST 


Here, is possibly the most amazing rotary shear you 
have ever seen. Its revolutionary design and construc- 
tion give you EXTRA features and many advantages 
Remarkable for its 
numerous applications, it does the work of many 
machines—quickly and economically, when provided 
with the proper attachments. Does not require skilled 
Of rugged con- 
struction, with double hardened cutters and V belt 
drive that absorbs jolts, it shears without burrs and 
with hair line precision. Cuts mild steel up to 1 inch 
thick, alloy metals in proportion to hardness. 
other special features such as anti-friction, high-speed 


over other type rotary shears. 


Operators. Anyone can operate it! 


DOES THE WORK 
OF MANY MACHIN 
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Many 


PRECISION 


bearings, oil bath gearing, friction clutch, wear re- - f. 


sistant alloy steel parts, result in a unit that decreases 
Operating costs, maintenance upkeep and provides a 
longer over-all efficiency. Learn how. Get further 


details and specifications . . . 


KLING BROS. ENGINEERING WORKS 
Dept. A-9, 1300 N. Kostner St., Chicago 51, Illinois 


| “KLING ROTARY SHEARS | | 
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EXTREMELY COMPACT 
RAPID ACTION 
UNIFORM PRESSURE ON HOSE 
NO LOOSE PIECES 
SELF-LOCKING 

SMALL NUMBER OF SIZES 
3” TAKE-UP IF NEEDED 
SAFETY CUP ON SCREW HEAD 
COMPLY WITH AAF SPECIFICATIONS 


a 
CAN BE INSTALLED OVER HOSE IN 
PLACE ON PIPE—NO LOOSE PIECES 


A new and better hose clamp for thé avia- 
tion industry. Compact, convenient, easy 
to operate, strong, quality-built, and dur- 
able. Operates on worm and worm-gear 
principle. Write for circular giving com- 
plete data and prices. 


AIRCRAFT STANDARD PARTS CO. 


1711 19th Ave., Rockford, Illinois 
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Hydraulie 
on the M- I 


N INTERESTING application of a hydraulic \.lve 
actuating device, providing freedom from |bick- 
lash, has been incorporated in all recent procduc- 






| tion engines of the Model OEA tractor type envyine 
| built by the Minneapolis-Moline Power Implement Co. 


As may be noted by reference to the illustration, a 


| unique feature of this device is that there is actually 
| no mechanical connection between the valve lifte: and 


valve. 

As illustrated, the movement of the valve tappet is 
transmitted hydraulically to a plunger which operates 
directly on the end of the valve stem. The hydraulic 
system is fed from the oiling system of the engine, 
replacement of oil leakage in the valve circuit being 
taken from the engine supply. No valve adjustment is 
needed with this mechanism. The M-M hydraulic valve 
lifter contains only four moving parts which have the 
following functions, referring to the illustration: 

A. The tappet (2) follows the contour of the cam 
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Valve Lifter 
Tractor Engine 


and moves the column of oil in proportion to cam rise. 

B. The spring (1) rides on the tappet. If the en- 
gine is Stopped with the tappet on the nose of the cam, 
the oil can be forced out around the plunger (3) by 
the pressure of the valve spring (7). Upon starting 
the engine, the spring (1) causes the tappet to follow 
the cam and in so doing, oil is drawn in through the 
check valve completely refilling the system. 

C. The plunger (3) operating on the end of the 
valve stem is actuated by the column of oil set in mo- 
tion by tappet (2). 

D. The check valve (4) allows oil to enter the oil 
column between tappet (2) and plunger (3) from the 
sump (5). The oil sump is connected by a tube (6) to 
the pressure side of the engine oil pump. This pres- 
sure acting constantly on the check valve (4). keeps 
the oil column filled while the engine is operating. 

It will be observed that even if the spring (1) were 
removed, the engine could be started by turning the 
engine over by crank or starting motor until the oil 
pressure in the sump (5) became high enough to force 
oil through the check valve (4), thereby replacing the 
oil that had been forced out around tappet (2) or 
plunger (3). The wire protruding from the oil sump 
(5) into the cylinder block is in a close fitting hole and 
serves to allow the air to bleed out of the oil sump. 
The wire vibrating in the hole prevents it from be- 
coming clogged by foreign matter. 


NAPD Moves to 


Larger Quarters 


Owire to the ever-expanding list of membership, the 
Nation] Association of Personnel Directors has moved 
its executive offices from 20 West Jackson Boulevard 
to larger quarters at One North LaSalle Street, Chi- 
cago. “he association was founded by a group of 
Middle .vestern personnel directors who saw the need 
for : national clearing house for personnel adminis- 
tration. ‘oday, the membership, headed by Tom 0. 
Arms'rong of Westinghouse Electric and Manufac- 
turir Company of Springfield, Mass., includes the 
bulk the nation’s leading personnel men and women 
from coast to coast. 

M: Armstrong, the president of the association, has 
been .onnected with Westinghouse Electric and Manu- 


fact: :ng Company for approximately 18 years in the 
Varios capacities of foreman, purchasing agent, office 
empi.ment manager and supervisor of industrial re- 
lation «. Today he is located in the Springfield, Mass.., 
plani as manager of industrial relations. 
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~ STEEL DRILLED HEAD 
AIRCRAFT BOLTS 


Generally known as “Engine Bolts” and widely 
used in aircraft construction ;where bolts with 
heads drilled to accommodate lock wire are re- 
quired. Holes drilled through all faces to meet 
center hole in top of hexagon head. Made of heat- 
treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through AN81 and 
sizes up to 6” length. Also in coarse thread 
(NC3) or fine thread (NF3) styles. Carefully in- 
spected and tested for quality, accuracy, and uni- 
formity. Cadmium plating conforms to AN-QQ- 
P-421. Identified by “X” on head. 
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DRILLED FILLISTER HEAD 
MACHINE SCREWS 


Used in many assembly operations and hence 
available in several types and a wide range of 
sizes. Low-carbon screws, for ordinary uses 
where high strength and close tolerances are not 
required, made to Air Force drawings ACSOUA 
and ACSO1A. Heat-treated nickel steel screws, 
for more particular applications where screws are 
appreciably stressed, conform to Army-Navy 
drawings AN502 and AC503. For close positions, 
where double cross-drilling is desirable, nickel 
steel screws conform to Navy drawing NAF-1164. 
Plating is bright and uniform. Nickel steel items 
identified by “X”’ on head. 


We are Specialists... 


in the manufacture of selected items of aircraft 
hardware. In addition to the above, we can 
furnish high-quality Hexagon Head Bolts, Clevis 
Bolts and Pins, Washer Head Screws; and 
Threaded Taper Pins. 


Write for Catalog and Engineering Data 
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“New Produects~ 


Plastic Sheeting with a pressure sensitive adhesive. er proof, dust- and sand-proof pro: ction 
P . efficer simply cuts it to size, strips off for the map. 
Coated with Adhesive the backing, lays the Lumarith over Two surfaces are available—sne a 
To protect valuable maps, the Army the map to be covered and presses clear surface Lumarith which can be 
supplies its officers with rolls of Luma- down firmly. The result is perfectly written on with a china or grease pen- 
rith plastic sheeting coated on one side transparent, moisture-proof, grease- cil, and the other a mat finish devel- 
cped especially for the Army, which 
can be written on in pencil, crayon, or 
ink. Lumarith is a product of the 
Cellanese Celluloid Corporation, New 
York, N. Y. 














Ventilated Type 
Feeder Bus Duct 


A redesigned Feeder Bus Duct of the 
ventilated type, having 2. screened cas- 
ing of expanded metal in place of the 
solid metal casing formerly used, has 
been placed on the market by BullDog 
Electric Products Co., Detroit, Mich. 

While conserving critical steel and 
copper, it is claimed that the new de- 
sign is more attractive in appearance 
and provides better performance as the 
complete ventilation afforded by the 
screen casing assures low operating 
temperatures and increased current 


- N L | S T 7 D ” | carrying capacities. The paired-phase 
e | 


Some of the men who cleaned your office or plant have probably 
gone by now. But those plants having Spencer Vacuum Cleaning now 
use inexperienced men or women and continue the necessary stand- 
ards of cleanliness at all times. 

With mass production and its resulting dust and debris, cleaning 
is more necessary than ever — to clear the way for continuous pro- 
duction, to protect workers against dust and explosion and to keep 
the lighting conditions up to standard. 

Lightweight fast working Spencer Swivel handle vacuum tools, 
with tremendous vacuum power and the fact that debris is easily 
removed from the vacuum machine, are three reasons why Spencer 
Vacuum is used extensively in industry. 

Spencer Portable and Stationary Systems are also used to clean 
machinery and finished goods, reclaim met- 
als,and move materials 
such as sand, cinders, 
and sawdust. All ex- 
plained in Bulletin No. 

125. Ask for it. 
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BullDog ventilated type Feede 
Duct 


bus bar arrangement within the casing 

assures uniform current nsity 

= through reduction of “skin effec” and 

= “proximity effect.” 

: The Feeder Bus Duct is avai!.:ble |" 

, the new WPB ratings of 800A, .)00A. 

E N C i250A, 1600A and 2000A single hase, 
3 phase, and 4 wire 3 phase, 60 peed 
y ‘s alo 


less. It can be used for Feede1 
pany § 


* in conjunction with the compan) 
C L E A N | N G ‘onc asa plug-in type Bustrib 


tion Duct. 
THE SPENCER TURBINE COMPANY, HARTFORD, CONN. i cou did ms 
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r has it, new models to roll off Automotive assembly lines will have 


atic shock-troop absorbers, all-welded turret tops, larger calibre 


versuaders, free-flank-wheeling devices—and, seriously, Sylphon 


ostats, as usual, to insure exact motor temperatures necessary for 
erformance at all times in the supreme test of mechanized combat; 


um economy in fuel engine and lubricating oil; minimum engine 
nd maintenance in the field. 


ndard’’ Thermostat with the Automotive Industry in peace-time 
by years of highly satisfactory experience, it is natural that these 


-ers should have turned to Sylphon Thermostats for the same all-out 
mance for the machines of war. 


~ <i pS Sy 
Ses 
. mn “p~ & 


THE Standard 
THERMOSTAT 


FULTON SYLPHON CO. 


KNOXVILLE. TENNESSEE 


Controls ...Brllow.... Bellows Absemnblies 





Possibilities of Furnace Brazing 
in Aircraft Production 


(Continued from page 29) 


the optimum. The decrease in joint 
strength as its thickness decreases is 
due probably to the inability of the 
molten brazing metal to penetrate 
where the opposing surfaces are too 
close to each other. This inability to 
wet the entire surface reduces the ef- 
fective area, and thereby reduces the 
over-all joint strength. The decrease 
in joint strength above the optimum 


thickness is due probably to a decrease 
in the alloying effect. 

The graph reproduced in Fig. 2 was 
prepared from pull-test data of butt 
joints of 18-8 stainless steel brazed 
with “Easy-Flo” (50 per cent Ag, 16 
per cent Cu, 16 per cent Zn and 18 per 
cent Cd), but there is reason to believe 
that the trends which it indicates may 
apply to all brazing alloys, and to 











WANTED 


Advanced 
thinking Engineers 





Today’s headwork will be the decid- 
ing factor in tomorrow's competitive mar- 
kets. That's why we address this adver- 
tisement to advanced thinking engineers 
who are concerned with the design, devel- 
opment and use of gasoline and Diesel 
engines. 


We want these men to know all about 
the VISCO-METER*—the operating and 


selling advantages it adds to your product. 


The VISCO-METER* is vot a new de- 
velopment—wot a war baby. As a matter 
of fact, the VISCO-METER* has been 


in use since 1928. Fourteen prewar years 
have service-tested the VISCO-METER* 
on well known makes of gasoline and 
Diesel engines operating under every con- 
ceivable condition. 


With America’s entry into World War II, 
our government drafted VISCO-METER* 
production. This is further recognition 
of worth because several branches of Fed- 
eral service had been using the VISCO- 
METER* for some years. 


VISCO-METERS should soon be avail- 
able for peace time engines. 


We have prepared a brochure fully illustrating the operation of the VISCO-METER™. 
A copy is yours for the asking. In fact, a VISCO-METER* engineer will be glad to 
visit your office, without obligation, if you will telephone, wire or write: 


VISCO-METER 





CORPORATION 


GROTE ST., BUFFALO, N. Y. 


*Fully covered by U.S. and Foreign Patents 
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shear as well as to tension joinis. | 
is interesting to note that the joint 
strength approaches the strength >f the 
parent metal at the optimum joint 
thickness, but that as the thickn: ss jp. 
creases beyond the optimum, the joint 
strength decreases to belo» the 
strength of the brazing wire. ‘' xis js 
due probably to the fact that the braz- 
ing wire had a wrought stricture, 
whereas the deposit in the joint iad a 
cast structure. 

It would be desirable to « 
inmethods of controlling the joint 
ness, since it seems to exert a Critical 
iafiuence on the joint strength. There 
appear to be two ways in whic this 
thickness-control may be accomplished: 
1. By holding the parts at a constant 
distance from each other; 2. By clamp- 
ing the parts together with a constant 
force, 


velop 
thick- 


1. Constant Distance 


The thickness of many joints can be 
controlled by machining mating: parts 
to close tolerances. A typical example 
is the telescopic joint shown in Fig. 3. 
Tack-welded joints or special locating 
fixtures also may be used to constrain, 
with respect to each other, parts to be 
brazed. The principal disadvantage of 
a tack-welded joint is that it is difficult 
to maintain the desired separation of 
the parts with any degree of accuracy 
or consistency. Although very accurate 
fixtures can be made, repeated heating 
to the temperatures required for braz- 
ing may impair their accuracy. How- 
ever, this difficulty no doubt can be 
eliminated by making adjustable fix- 
tures, or by other means. 


2. Constant Force 


If a sheet of brazing alloy is place 
hetween two parts to be brazed, the 
system clamped together with a con- 
stant force, and then heated to the 
brazing temperature, the thickness of 
the brazed joint will be some function 
of the clamping force. Determination 
of the clamping force that produces 
the optimum joint thickness would 
make it possible to insure _ high 
sivength joints by clamping parts to 
vether with constant-force clanips. 

An investigation to determine unde! 
what conditions each of the above 
methods of clamping is ap: licable 
would aid tool designers in determining 
the type of fixture required to braz 
an individual assembly. At the presen! 
time, a study of the production use 0! 
furnace brazing is being condu: ‘ed by 
the Production Research Grou This 
investigation covers the ferro and 
aluminum alloys and includes co. sider 
ution of the strengths of various typ® 
of joint, and the development © sult 
able production tooling, specifi ations 
and inspection methods. Attention will 
be focused on furnace brazing since 
this appears to be the most pr‘ ising 
from a_high- production stan ipoitt. 
However, investigation may be made 
of other brazing methods if th«se 4” 
pear to offer possibilities. 
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De Valt Products Corp. 


has issued a new 
folde: on its Light-Metal High-Speed Cut- 


ting ‘machine. Included in the folder are 
descr ptions of the machine, illustrations 
and : page of general specifications.* 


A »ew, illustrated bulletin describing in 
detail its complete line of Type E-O 
Balancing machines has been issued by 


Tinit Olsen Testing Machine Co. It is 
Bulletin 26 and includes the principle of 
operation, construction, specifications, and 
other engineering details to enable a com- 
plete understanding of the application of 
Type E-O equipment to the balancing of 
rotating parts.* 

Continental-Diamond Fibre Company has 
issued Catalog DO 438, on Dilecto, a lam- 
inated phenolic plastic. The purpose of the 
book is to acquaint engineers and designers 
in industry with the properties of Dilecto, 
its manufacture and its Complete 
engineering data are given.* 

A new 12-page booklet, Safety Regula- 
tions for Women in Industry, has been 
issued by General Electric Company.* 

\ new handbook on Plastacele cellulose 
acetate plastic sheets has just been pub- 
lished by the Plastic Dept. of E. I. duPont 
de Nemours & Co. It describes in detail 
procedures and operations essential to the 
production of finished articles from this 
plastic substance.* 

A new handbook on the operation and 
maintenance of magnetic pulleys has been 
published by the Dings Magnetic Separator 
Co. The contents feature information on 
trouble-shooting, trouble prevention, re- 
pairs, recommended operating practices 
and general maintenance. The handbook 
is illustrated with drawings and diagrams 
and includes a number of simple formulae, 
a pulley selection table and other data.* 

Watson-Stillman has issued _ bulletin 


uses. 


200-A, offering a most comprehensive 
coverage of its line of Stediflo Hydraulic 
Pressure Pumps. The illustrations show 


several of the 
separate 


more popular models with 
illustrations of the important 
parts Included is a full-scale’ sectional 
elevation drawing, a table giving dimen- 
sions, in inches, of the several sizes of 
pumps and a table of specifications cover- 
ing details of each model and size.* 
Bulletin 350-A, just issued by Watson 


Stillman Company, describes its line of 
hydraulic laboratory presses and equip- 
ment. 

Facts about Anti-Friction Bearings is 
the title of a new 32-page book by Ahlberg 
Bearing Co. It tells why bearings are 
used, the function of each type of bearing, 
how loads are transmitted, ete. It con- 
tains many illustrations, diagrams, phan- 
tom \wings and photographs, together 
With explanations and descriptions in easy- 
to-read language.* 

Nat al Broach & Machine Co. has 
issued a new folder on Naloy steel for 
broac and other form tools.* 

The ‘'-O Two Fire Equipment Co. has 
issued new booklet describing its line of 
porta and built-in carbon dioxide fire 
extincuishing equipment and smoke detect- 
ing s ms. It is illustrated and describes 
the lication and operation of various 
Kind C-O Two equipment.* 

Th uly-August issue of Oakite News 
serv house magazine of Oakite Prod- 
ucts, c., contains an article entitled 
Spot \Velding for Victory, which is of 
spec nterest to production and process 
eng welding supervisors, foremen or 
othe ireraft executives responsible for 
a3 elding aluminum and aluminum 
alic 

I oall Co. has issued a new booklet 
or '| Precision Saws. It contains a 
des ion of the contour saw laboratory, 

t rates, job selector charts, job 

dial, saw chart and selector vari- 
rien all precision saws, typical customer 

A Ww booklet showing Pneumix air 
Sepiember 15. 1943 


motored agitators in use on different types 
of work has just been issued by the Eclipse 
Air Brush Co., Ine. In addition to illus- 
trations, the booklet contains a catalog of 
these agitators that are operated by com- 
pressed air, and a price list.* 

Sciaky Bros. has published a new booklet 
describing and illustrating its PMCO 28-5 
electric resistance welder for aluminum 
and its alloys. Stored energy with pre- 
heating is described and illustrated; vari- 
able pressure cycle with precompression 
and charts showing how it operates; elec- 
trical features; mechanical features and 
a full page of specifications.* 


* Obtainable by subscribers within the 
United States through Editorial Dept. 
Automotive and Aviation Industries. In 
making request for any of these publica- 
tions, be sure to give date of the issue in 
which the announcement appeared, your 
name and address, company connection and 
title. 


CALENDAR 





Conventions and Meetings 


SAE Nat’l Tractor Mtg., Milwaukee, 
Sept. 23-24 
American Management Association, 


Manpower Stabilization Conference, 
New York, Sept. 28-30 
SAE Nat’l Aircraft Engineering & Pro- 
duction Mtg., Los Angeles, 
Sept. 30-Oct. 2 
National Safety Congress, Chicago.Oct. 5-7 
American Welding Society, Chicago, 


Oct. 18-23 
National Metal Congress, Chicago 
xine . Oct. 18-23 
SAE Fuels & Lubricants Mtg., Tulsa, 
Nov. 4-5 
SAE Annual Mtd. & Eng. Display, 
Detroit Jan. 10-14 





‘1. CUT FRICTION 
2. CUT JOB DELAYS 





with DEAL 
“TRIPLE-DUTY"” 

















IDEAL’ 





iron, 

















tools, drills, punches, dies, etc. 


tools and large parts. 
faster, stay sharp longer. 


FREE eee Machine 


Tool Accessory Cata- 
logue gives informa- * 
tion on these and 
many other time-sav- 
ing tools. 





3. CUT HIGH COSTS 


—— You Get These— 
TRIPLE BENEFITS 


—LIVE CENTERS— 


millers, 
Turn heavier loads, 


steel and their alloys—tools, parts, dies. 


large heavy parts and castings. 


IDEAL Demagnetizer duickly 


demagnetizes work held in magnetic chucks, 
A single pass 
across the magnetic poles and clinging metal 
dust, flakes, fine chips, etc., are gone. For small 
Demagnetized tools cut 


IDEAL 
3000 Park Ave. 


SALES OFFICES IN ALL PRINCIPAL CITIES. 







INSERT, 
for uncen- 
tered work 
FEMALE 
INSERT. 
with three 
raised 

lands 





Take Heavier Loads and Deeper Cuts at HIGHER SPEEDS 


Only with IDEAL Live Centers can 
you have the many advantages of 
these three interchangeable inserts. 
They help you turn out MORE work, 
| in} LESS time, on lathes, 
grinders, etc. 


take deeper cuts at higher speeds be- 
cause IDEAL Live Centers rotate 
with the work. Use this precision- 
built Live Center which is accepted 
as standard in leading tool rooms 
and machine shops. 


Metal Etcher this new IDEAL 


All-Purpose Etcher permanently marks smooth-surfaced 


14 Heats. 


Etches legibly, easily, permanently, regardless of the hard- 
ness of the metal. 


Convenient ground clamp for etching 





IDEAL S 





COMMUTATOR DRESSER CO 


Sycamore, Ill. 
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J. E. Harris, formerly superintendent of 


Paul 
superintendent of the 
Ordnance Depot 
vester Co. will operate for the War Dept. 
Joseph Russell, formerly general foreman 
of the Harvester McCormick Works parts 
warehouse, Chicago, will be assistant super- 


Delos M. Palmer, dean of engineering at 
the University of Toledo, has been named 
engineer of the 


William D. Kennedy, 
of sales and service, has been ap- 
manager of the 






Works, has been appointed 
Rossford (Ohio) 


: office. 
International Har- 


which 


ingdale 


American Propeller 


vice president in #seneral 


Lockland, Ohio. 


plant of 


Wright 


ager of industrial 
Paterson, N. 

D. B. Meadows, formerly associated with 
Lincoln, Briggs and Fruehauf Trailer, has 
been named manager of the production and 
facilities dept. of the Detroit regional WPB 
A. J. Stenger, formerly head of the 
Stenger Bumper and Mfg. 
appointed 
management-consultant division of 

Cc. Hart Miller, 
appointed divisional manager of the Farm- 
Republic 
Don M. Parker will succeed him as director 
of the military contracts dept. 

J. M. Tucker, 
manager, 


J. 


Detroit 


sales manager 
succeeding E. F. Schiell, 


vice president, 


has been 
of the 


Aeronautical Corp. He 
succeeds W. W. Finlay, who becomes man- 
relations with offices in 


Co., has been 
representative of the 
WPB. 


Aviation 


formerly assistant to the 
named general 
Massey-Harris Co., 
Cc. E. 


resigned. 








manufacturing limitation. 


THE ENGINEER, by using Cherry 
Rivets, can disregard blind spots in 
riveted structures. He designs up to 
efficiency, rather than down to a 








THE PRODUCTION MAN can 
increase output by using Cherry Rivets 
.-. gets a better job in blind or hard- 
to-get-at places. One man does the 
job. No bucking bar is needed. 











THE SERVICE MAN does a better 
job in less time. Does not have to 
ream holes because Cherry Rivets 
work well with reasonable tolerance 
in grip length and hole size. 








CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 











: 















Get the complete story 
on Cherry Blind Rivets 
in the Handbook A-43. 
Request yours from De- 
partment A-109, Cherry 
Rivet Company, Los An- 


geles 13, California. 


has been 


Corp. 
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Krause, secretary and director of purchases, 
and Tucker have been elected to the board 
of directors. 

Harry Patton, district manager, ha: bee 
advanced to national director of sles of 
Indian Motocycle Co., succeeding James 
A. Wright, resigned. 

Curtis L. Moody, formerly factory ;an- 
ager of the Dominion Rubber Co., Ltd., 
Canadian affiliate, has been name pro- 


duction manager of the tire division of 
U. S. Rubber Co., with headquart: +s in 
Detroit. He succeeds R. Y. Coplan who 


joins the central engineering dept. James 
A. Daly, formerly production manag: :, has 
been made factory manager of the Detroit 


plant, succeeding George R. McNea*, who 
becomes Pacific Coast sales manayer of 
the tire division, with headquarters in Los 
Angeles. Thomas E. Clark, former) fac- 
tory manager of the shell-loading plan 
operated for the government at Charlotte. 
N. C., has been appointed factory m inager 
of the Fisk plant at Chicopee Falls, Mass. 
succeeding C. E. Maynard, resigned. John 
M. Miller, formerly factory manager of the 
munitions plant operated for the govern- 
ment at Marion, Ohio, has been named 
factory manager of the Los Angeles plant 

Calvin K. Townsend, formerly director of 
contract administration, has been named 
assistant general manager of Aircraft Ac- 
cessories Corp. 

Russell E. Dill has been appointed chief 
administrative manager of the Fleetwings 
Division of Kaiser Cargo, Ine. §. D. 
Hackley has been nanied chief operations 
manager. 

Worthington Pump and Machinery Corp. 
has announced the appointment of L. E. 


Hammer as assistant works manager ol 
its Moore Steam Turbine Div. at Wells 
ville, New York. 


F. B. DeLong has been made vice presi- 
dent and general sales manager of Colum- 
bia Steel Co., San Francisco. 

T. Claude Ryan, president of the Ryan 
Aeronautical Co., has been elected president 
of the Aircraft War Production Council 
Inc., succeeding LaMotte T. Cohu, chair- 
man of the board of Northrup Aircrait 
Courtlandt S. Gross, president of Vega 
Aireraft Corp., was named vice president of 
the council. 

T. H. Wickenden has been appointed 
manager of the Development and Research 


Div. of International Nickel Co. H. J. 
French is assistant manager. 
Gilbert G. Budwig has resigned as presi- 


dent of Aircraft Components, Inc, to enter 
the Marine Corps. Walter J. Innes, Jr. 
chairman of the board of Aircraft, suc 
ceeds Mr. Budwig as president. 

Quaker Chemical Products Corp. has al- 
nounced the appointment of Robert W. 
Owen as a metal process engineer covering 
Eastern Penna., Maryland and Delaware. 

The appointment of W. H. Richardson 
as general manager of all activities of all 
divisions of The Timken Roller Bearing 
Co. on the entire West Coast and in the 
Orient, has been announced by tlie com- 
pany. Mr. Richardson’s headquarters Will 
be in San Francisco. 

Joseph S. Sherer, Jr. has been 2: 
vice president and assistant gene! 
ager of Reo Motors, Inc. 


pointed 
| man- 


Clayton S. Shoemaker has be: made 
eastern sales manager and Frederick A. 
Koch assistant eastern sales manger of 


Dow Chemical Co.’s New York office, with 
headquarters at Rockefeller Plaz: 


Robert T. Keller has been mad works 
manager of the Chrysler Tank rsenal, 
replacing M. J. Leonard who is being de 
tailed to another war job in the ( rpora- 
tion. 

Hercules Powder Company has a! vunced 
the appointment of Dr. John H. -ong #® 
head of the newly created Sales | search 
Division. 

1. T. O’Brien has been prom ted & 
special representative on the staff of Her: 
man L. Weckler, vice president and -eneral 
manager of Chrysler Corporation, assist 
in the executive management of th com 


pany. 
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lity of our postwar vehicles and machines will be much 
id their service life much longer than those before the 
npetition will force such improvements and many of them 


re now in the design stage. 


‘ing postwar equipment you can always be sure of maxi- 
‘vice life and highest performance when “Perfect” Oil 
2 used. They retain lubricant and exclude foreign matter 
e bearings. Their relative cost is small and they can 


be accommodated in the bearing design. 


or specific data on the twelve models of “Perfect” Oil Seals. 
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CHICAGO RAWHIDE 
MANUFACTURING CO. 


1310 ELSTON AVENUE + CHICAGO, ILLINOIS = 


65 Years Manufacturing Quality Mechanical Leather Goods 
Exclusively and now Sirvene Synthetic Products 
PHILADELPHIA + CLEVELAND + NEW YORK 
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rinsing) slowly into 


monium cebloride flux 


hold the bearing 


Jor the 
ENGINEER 


Practical data on 
SLEEVE TYPE Bearings 
covering such topics as 
Design, Alloys, Lubri- 
cation, etc. Write for 
the complete set. 









(Continued from Page 40) 


5. As the surface of the bearing has traces 


6. Immerse directly after 
molten Flo- 
Met’l through a sufficient head of zine 
ammonium chloride top flux. 
ternative, a water solution of zine ari- 


on the bonding surface 
immersed in Flo-Met'l. 
vent the coating where 
(a) As the bearing will ee ° . 

Met’l, provisions should be made to engine builders. It merits the atten- 
completely under tion of automotive producers confronted 


witk similar problems of bearing bond- 


JOHNSON Ge 


SLEEVE BEARING |. sranine 
625 S$. MILL STREET ‘Qe 


Kolene Metal Cleaning (b) The bearing may then, at the oper- 


ator’s option, be either forced under 
the flux container partition 
withdrawn through a clean 
Met’l surface, or withdrawn through 
the fiux and reimmersed through a 


of alkalinity after the water rinse, an clean Flo-Met’l surface to 
immersion in 25 per cold HC1 for a pe- the residual flux from the 

riod varying from 30 90 seconds of the bearing. 

acidifies the surface, desirable for the (c) Before the bearing is withdrawn 
fluxing operation. from the molten Flo-Met’l 


acid (without surface, any traces of oxides 
flUx on the surface of the Flo-Met’l 
pot should be skimmed back with : 


As an al- wooden skimmer or paddle. 


be brushed 


and the bearing 


the surface of Flo-Met'l until all 
bubbling action has ceased. 


WHEN YOU DESIGN 
NEW PRODUCTS 


WHEN YOU PURCHASE 
NEW EQUIPMENT 


¥ 





Specify JOHNSON BRONZE 


@ When you tackle the problem of new 
designs or new equipment... start with 
the bearings. No other item in a motive 
unit carries the same high degree of 
responsibility. When you want smooth, 
quiet performance .. . long, trouble-free 
operation . Specify JOHNSON 
BRONZE Sleeve Bearings. 

The first step is to call in a Johnson 
Engineer. Permit him to study your 
applications . . . to make recommenda- 
tions based entirely on facts .. . free 
from all prejudice . . . backed by more 
than thirty years experience. His knowl- 
edge covers the manufacturing of all 
types . . . cast bronze, sheet metal, 
babbitt-lined and powdered bronze. His 
services are offered without obligation. 
Write today. 





BRONZE 


HEADQUARTERS 
NEW CASTLE. PA. 


: 





SERVICE 


The Kolene process has been widely 
helps pre. investigated by many official agencies 


desired, as well as by bearing producers and 
float in “lo- 
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ing, brazing, soldering, ete. r 
application of automotive import...ice js 
the practicability of re-worki: a 


bearings or connecting rod a: 
With the Kolene process it is 


feasible to dissolve the wor 7 
material and then to re-bab! th- 
out machining, simply by prep: e 
old surface by the Kolene p d 


“tinning” with Flo-Met’l. 


New Materials Influen 
Designs of the Future 


The following is condensed from: an 
article by T. F. Saffady, head of Suv- 
Way Industries, Detroit, which ap- 
peared in the September issue of Siv- 
Way Research, the first issue of a new 
house organ. Mr. Saffady was the 
winner of the Academy Award which 
was presented to him last June by thi: 
American Society of Industrial [n- 
gineers. j 

The metal-working industry, said Mr; 
Saffady, must face the fact that thegaiy 
transition from war to peacetime pro aot 
duction will involve not only new prod- 
ucts but new materials and processes— 
which may have been unknown beford 
Pearl Harbor. From present indica 
tions it’s a safe guess that these ma 
terials will fall into three genera 
classes—the lighter metals such as al 
uminum and magnesium, laminated 
woods and plastics. 

All three of these classifications ar¢ 
marked by one common characteristi 
—the abundance and relatively low cost 
of the basic raw materials from whid 
they are produced. They have anothej 
set of characteristics in common: lig 
weight, great strength, and flexibility 
in production. Plastics, in addition 
possess an adaptability of use and de 
corative possibilities which, for man 
applications, raise them above co 
petition. 

The published designs of tomorrow’ 
ears and airplanes, building equipment 
and home appliances indicate tha 
beauty has been given an importal 
place in the designers’ considerations 
This is undoubtedly true, but it is als 
true that these designs represent a mo 
thorough consideration of utility am 
adaptability to production methods an 
materials than has ever been true 
any previous production era. 

The metal-working manufacturer 4 
today has two opportunities open to hi 
for the future—the production of prot 
ucts from these new materials, or tl 
production of equipment by which the 
materials may be processed. In eithé 
case, he must realize that in two ¢ 
three years of war production, ind 
trial research has equalled the prog re 
of ten or twenty years of normal p:a 
time advancement. If his firm is ‘0! 
ready to take its place in the new pa 
time production world, he must prepa 
now for the change that may be c:osé 
than we know. He owes it to his 201! 
pany and to his employees to 11s 
that his plant will take its place iv th 
world of the future. 
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are in Production Now! 


With the Lambert Dise Brake all the desirable 
features of the present type conventional brake 
are retained while all of its objectionable fea- 


tures are eliminated. 


S arg n The Lambert Disc Brake is a brake for Trucks 
ristl ; 

anal ta — Buses—Tractors— Passenger Cars and Planes 
which 






other 


with a definitely higher safety factor .. . a brake 


light requiring less attention and repair . . . a brake 
bility ' 
lition with lower service costs. 
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The Lambert Disc principle insures uniformly 
distributed braking pressure which keeps the 
brakes in safe and correct adjustment longer. It 
provides the same fast, smooth, efficient speed 
control of backward motion as of forward mo- 


tion... and with much less pedal effort. 





DISC BRAKES 


Auto Specialties Mfg.Co., St. Joseph, Mich. 
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Cadillac Building 
Tank Engines, 


(Continued from ‘page 50) 


new pistons and rings. The high alti- 
tude engine required 476 additional ma- 
chine tools. Packard engineers rede- 
signed the gear drive in the British 
two-stage, two-speed supercharger, ap- 
plying the overdrive principle. The 
British version uses two trains of 
gears. The rotor vane for the super- 


qualities of this engine require the use 
of 85,000 gages, and 175 gage inspec- 
tors are required to check them con- 
stantly for accuracy. Seventy-one dif- 
ferent types of metals and alloys are 
used in the Rolls-Royce engine. 
Packard’s production of aircraft and 
marine engines for the first six months 
of 1943 was up 124 per cent over the 
first half of 1942. E. W. Hives, man- 
aging director of Rolls-Royce, Ltd., of 
England, was a recent visitor at the 
Packard plant, helping to work out 


charger is an aluminum forging bal- 


plans 


for 


translating engineering 


anced to 1/100th of an ounce-inch. It changes into production line changes in 
a matter 


revolves at 25,000 rpm. The precision 


PECIALIZING in accurate, de- 


pendable manometers for all 


F 


pressure and vacuum measure- 
ments, Trimount offers a complete 
line of instruments from simple U- 
tube service units to elaborate pre- 
cision portable panel assemblies. 

Write today for literature and 
recommendations on Trimount 
Manometers to meet your needs. 


TRIMOUNT INSTRUMENT CO. 
625 Old Colony Bldg., Chicago 5, Ilinois 





READ BOTH PLUS AND MINUS PRESSURES 
ON THE SAME INSTRUMENT! Absolute 
Pressure Gauges, originated by Trimount, permit 
direct readings of both plus and minus pressures. 

And now, new foolproof construction permits 
direct shipment to you, ready for installation! 
Write for specifications and prices. 
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seven months, as at present. ‘lives 
praised the job Packard is doing and 
said he would not be making the visit 
except for Packard’s success. H> said 
Packard would be asked to do mov. and 
more in supplying the powerplant: that 
go into the British Hurricanes, Lan- 
casters and Mosquito bombers He 
said the Rolls-Royce engine dc!ivers 
more hp per cu. in. of engine dis: lace- 
ment than any other aircraft eng:ne in 
service. 

War production in July registc red a 
3 per cent gain over June, according 
to the monthly report of Donaid M. 
Nelson, chairman of WPB. This com- 
pared to a 2 per cent advance in June 
and no gain in May. The munitions 
production index in July reached 593, 
nearly six times the pre-Pearl Harbor 
rate of 100. Aircraft output of 7,378 
planes marked a 4 per cent increase 
over June, but still was 12 per cent 
behind schedule. Fighter production 
gained 19 per cent, heavy bombers 13 
per cent and transports 8 per cent. De- 
sign changes and labor shortages were 
among the factors attributed for the 
failure of aircraft production to rise 
faster. Aircraft ordnance output in- 
creased faster than aircraft. July pro- 
duction of field signal equipment ad- 
vanced 17 per cent and ground ord- 
nance 6 per cent while Army ammuni- 
tion held the June level. Output of 
combat vehicles was up 9 per cent over 
June, while motor vehicles gained 6 per 
cent; artillery, anti-aircraft guns and 
small arms, 5 per cent. July machine 
toel shipments totaled $97,488,000, a 
10 per cent drop from June, while the 
backlog declined to $411,311,000; 4.6 
months production at the July rate. 
Near completion of the munitions plant 
tooling program is the chief factor in 
the reduced output, according to WPB. 

July deliveries of war materials by 
the automotive industry totaled $775,- 
000,000, according to the ACWP. This 
marked a 4 per cent gain over the re- 
vised June total of $747,670,000 and an 
81 per cent increase over July, 1942, 
when shipments were $457,150,000. 
Shipments by the industry now are at 
an annual rate of $9,300,000,000. 

Bendix Aviation Corp. is one of the 
largest suppliers of aircraft parts and 
accessories for the huge airplane pro- 
gram. July output of injection type 
carburetors in four plants at South 
Bend, Ind., Chicago, Owosso and 
Wayne, Mich., exceeded the tota! man- 
ufactured in the entire vear 194° The 
Chicago plant, comprising four units, 
got into production late in June but at 
peak it is expected to be the largest 
airplane carburetor plant in the orld. 
Similar progress has been made ‘n In- 
creasing airplane starter output May 
production of enough airplane agine 
starters to equip 10,000 military ,ianes 
at the Eclipse-Pioneer Division o Ben- 
dix, Teterboro, N. J., was equa! ‘o 40 
per cent of all the starters de vered 
in 1941 and 150 per cent of 19°) de- 
liveries. Starter output for th: first 
five months of 1943 was double the 
same period of 1942. 
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HEAT-© ©SISTANT ‘““Lucite’’ is another example 
of how, Du Pont technicians are helping the 
moldinz industry to produce better molded 
pieces nore quickly, at less cost . . . and how 


they .-e helping to supply engineers, de- 
signer: and actual users with improved ma- 
terial: +> meet their broadening requirements. 


BAC. THE ATTACK WITH WAR BONDS 
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BELOW—unretouched photographs of drinking tumblers molded from 


General Purpose ‘Lucite’? and from heat-resistant “‘Lucite’’ molding 
powders. Here is visual evidence of the marked superiority in heat- 
resistance of the new ‘‘Lucite’”” over General Purpose ‘‘Lucite”’ or other 
acrylic powders. (These tumblers do not represent a current wartime 
application of heat-resistant ‘‘Lucite,” but are used for illustrative pur- 


poses only.) 


1. Right—Tumbler 
molded from GEN- 
ERAL PURPOSE 
“LUCITE” boiled in 
water (212°F) 8 min- 
utes. Note pronounced 
heat distortion and 
clouding. 


2. Below, left —Tum- 
bler molded from heat- 
resistant ‘‘Lucite’’ 
boiled in water (212°F) 
for 8 minutes. Shows 
only slight loss of shape 
and transparency. 











APPLICATIONS. Heat-resistant ‘‘Lucite” offers many pos- 
sibilities for new and improved design. Here are some typical 
product-uses for heat-resisting “Lucite”: Flying Light Lenses 
. . - Reflectors for Military Vehicles . . . Cases for Lamps and 
Batteries . . . Dial and Meter Faces . . . Automobile Blackout 
Lenses .. . Insulation for Radio Equipment. . . Medical and 
Dental Instruments . . . Automobile Instrument Lenses .. . 
Airport Signal Light Lenses . . . Electrical Switchboard Color 
Caps ... Railroad Signal Light Lenses . . . Transparent 
Coverings for Industrial Lights . . . Bathroom Fixtures for 
Barracks and Battleships ... and scores of other applications. 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


FREE BOOKLET ON HEAT-RESISTANT “‘LUCITE”’ 


Contains valuable information for molders, designers, 
engineers and production men. Compare the proper- 
ties of heat-resistant ‘‘Lucite’’ with those of General 
Purpose ‘“‘Lucite.’”’ For your free copy, or for informa- 
tion on the application of heat-resistant *‘Lucite’’ to 
your product, write on your business letterhead to: 
E. I. du Pont de Nemours & Co. (Inc.), Plastics De- 
partment, Arlington, N. J., or 5801 So. Broadway, 
Los Angeles 3, Calif. 
























nicians, each of whom applied himself 
individually to a specific design study in- 
volving are welding. 

“STUDIES IN ARC WELDING” will 
provide engineering, technical and trade 
schools with a tremendous amount of au- 

Ninety-eight outstanding papers on arc thentic are welding design applications, 
welding, submitted by trained technicians together with welding data which may 
and engineers in The James F. Lincoln translated into new applications. 





be 


Arc Welding Foundation’s 1940-42 Indus- The contents of the book are arranged 
trial Progress Award Program, have been’ in nine sections with 98 chapters. Each 
edited and published in what is said to be chapter covers a_ specific design subject ; 
the most comprehensive and complete col- cach section covers a particular field, such 
lection of design studies on are welding as aircraft, railroad, etc. There are 1007 
published since the Foundation’s first illustrations, the majority of which are 
volume was issued in 1939. actual photographs of welding procedures. 

The volume is the result of the careful KMach study includes designs, calculatious, 
editing of papers on are welding practice procedures and other pertinent informa- 
representing the work of 113 engineers, tion which show how the advantages at- 
designers, works managers, superinten- tributed to are welding are obtained. Many 
dents, executives, foremen and other tech- of the studies involve plants now engaged 


Save MIR, TIME, EFFORT! f 













Quick-Opening 
SHUT-OFF VALVES 


A flick of the finger opens or closes the 
NOPAK Shut-Off Valve. There’s no 


slow, laborious wheel-turning . .. no 
QUARTER-TURN pressure lost while valve is manipulat- 
LEVER CONTROL (Yo PE CoM coh d ob ele MEObe st ME Col t0. 


On lines connected to air guns, chip- 


quarter- f A : ‘ 
* mem Se ping hammers, drills and other air pow- 


valve lever positively 









































opens or closes the ered tools, these quick-acting valves 
valve, permits quick or prevent air waste, conserve valuable 

throttling action. Posi- foot: b ol oLohbta- M6 0} ao) dole tb lotto) oll -3 $10) ao 
pect shows de- The patented NOPAK Rotating Disc principle 
F a: makes these shut-off valves leakproof and wear- 
l ° OPEN proof. Their flat, lapped-disc sealing surfaces im- 
1 i prove with use. There are no tapered plugs or 
ro interlocking contours to stick or wear out ...no 
* k * packing to replace. Pressure sealed disc and seat 
y ~LN are always protected from grit abrasion. May also 

¥ \\e -—}-—} be used for Oil, Water or Gas. 
F un Write for Illustrated Folder 

GALLAND-HENNING MFG. CO. 
~ CLOSE 2767 S. 31st Street Milwaukee, Wis. 





NOP i, Representatives in Principal Mining Centers 
4 VALVES and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 








in War production, but tne princip! 


and 
practices reported in individual stud «s He 
wulso applicable to industrial desis and 
manufacture in the post-war era a} ad. 

“STUDIES IN ARC WELDIN ;” ; 
priced at $1.50 per copy, postpa any- 


where in the United States, $2.1 else- 
where. Copies may be secured by ‘iting 
The James F. Lincolu Are Welding ?} .iinda- 


lion, P. O. Bow 5728, Cleveland, O}F/ 


Much Tighter 
Labor Controls 
(Continued from page 48 


men, such as engineers, toolmkers, 
trained inspection experts and certain 
aGministrative personnel. 

In order to help correct an unusually 
acute labor shortage at the Boeing Air- 
craft Co. in Seattle, the WLB approved 
revised job classifications which brought 
substantial wage increases. Top rate 
for the highest class of machinists was 
set at $1.60 per hour, amounting to a 
$1.00 per day increase. WLB justified 
this “rare and unusual” action by say- 
ing the avowed purpose was to boost 
production of Flying Fortresses and to 
eliminate the wage differential with 
nearby shipyards. An earlier proposal 
at Boeing to change io two 10-hour 
shifts daily, which would increase total 
man-hours by 20 per cent, was rejected 
by the Aeronautical Mechanics Union 
(AFL). Boeing employes apparently 
are still dissatisfied with the WLB de- 
cision of last March which granted 
them only a 4%-cent per hour wage in- 
crease, while Southern California em- 
ployes received 7% cents. The union 
blamed the failure of the WLB to 
grant a “living wage” as the reason 
for Boeing’s manpower shortages and 
resultant production lags. Diversion of 
excess workers from shipyards may 
help alleviate the Boeing shortage. 

The question whether plant guards 
are under military or union discipline 
was raised recently when four guards 
at the Johnsville, Pa., plant of Brewster 
Aeronautical Corp. were placed under 
military arrest and called before a 
Navy court martial for failing to take 
their posts. Four thousand employes at 
the plant staged a three-day strike in 
protest until they finally returned to 
their jobs at the insistence of the WLB 
and R. J. Thomas, president of the 
UAW-CIO. The guards, members of 
the U. S. Coast Guard temporary re 
serve as well as of the UWA-C.0, re- 
fused to take their posts, thus violating 
their military oaths. The uards 
wanted posts assigned on the } isis of 
seniority rather than by milifry or 
ders. Twenty-eight other guar 's also 
were arrested but released as | »rison- 
ers at large” pending the out: me of 
the court martial. The union fi! | a 30- 
day strike vote notice under » War 
Labor Disputes Act as a resu! of the 
trouble. 

In an unprecedented bargai: 1g 4 
tion, General Motors Corp. s nitted 
16 demands upon the UAW-C: as ne 
gotiations for amending the c \pany- 
union contract, which is open or Te 
vision after Oct. 5, got under vay ™ 
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Dare We Speak of Peace? 


Yes— because it means so much to all of us individually. 
With it will come again those products of industry like 
the car, the radio and the refrigerator, which never 
were luxuries so much as necessities. And those who 
are thinking in post-war terms are asked to remember 
that Weatherhead will be prepared to help build these 
products again as well as the many strange new ones 


destined to emerge from this war. 


Look Ahead with @® 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Detroit. The corporation’s entire super- 
visory personnel was consulted, accord- 
ing to Vice President Harry Anderson, 
for recommendations which would in- 
crease war production, improve effi- 
ciency, conserve manpower, improve 
discipline and eliminate abuses of priv- 
ileges granted to union committeemen. 
Among GM demands were elimination 
of the maintenance of membership 
clause, which was imposed by the WLB 
lust year; withdrawal of union opposi- 
tion to individual piecework or incen- 
tive methods of pay, automatic dis- 
charge of an employe who participates 
in an unauthorized work stoppage and 





consideration of merit and ability be- 
fore seniority in transfer and promo- 
tion of employes. 

GM asked seven changes in the griev- 
ance procedure designed to reduce by 50 
per cent the time available to union 
committeemen and prevent abuse of 
their privileges. On the subject of in- 
centive pay, the corporation said it was 
satisfied that it would increase war pro- 
duction from 10 to 25 per cent without 
increase of manpower. In contradic- 
tion to the, general spirit of bargaining 
wrocedure, Walter P. Reuther, head of 


the GM Dept. of the UAW-CIO, sum- 


marily rejected all 16 demands in a 


tanouncing 
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- DETREX 
CORPORATION 


Over a period of many years the trade 
name "Detrex” has identified the products of 
this company. We feel that its adoption as our 
a es corporation name is singularly appropriate. © 
: This change of name in no way affects 
the personnel, ownership, or policies of this 


DETROIT REX PRODUCTS COMPANY 
DETROIT 27, MICHIGAN 


*¢ Detrex manufactures: Degreasers using stabilized satety solvents, Perm-A- 
Clor and Triad...Washers for Alkali, Spirits and ep Cleaning. Rast 
Proofing and Processing Machines.. 





- Tried Cleani 





. Strippers, 


& < Emulsions, and Wet Spray Booth Maierials...Dry phrcsemnt Machines and 


Solvent Recovery Units.. 





- Oil Extraction Piants. 





public announcement. Reuther +, rmed 
the company demands as “political 
propaganda against the GM w 


kers, 
intended to throw a smoke «:reen 
around the union’s constructiv: pro- 
posals.” On the subject of incentive 
pay, to which Reuther is vigorous'y op- 
posed, he said, “Piecework will » >t in- 
crease production. It will cause dislo- 
cation of schedules, lead to layof?s and 
unemployment and will pit worker 
against worker in a speedup <ontest 
which will lead to chaos, rate itting 
and destruction of labor morale.’ The 
UAW-CIO already had drawn wp its 
demands upon GM early in August. 
Formation of an Automotive Section 
by the National WLB to handle on a 
national basis labor disputes and vol- 


| untary wage adjustments of automo- 


bile and body companies having central 
offices in the Eleventh (Detroit) Region 
has been completed. David A. Wolff, 
Detroit attorney who is vice chairman 
of the Detroit regional board, is chair- 
man and public representative of the 
Automotive Section. Industry members 
are John L. Lovett, general manager 
of the Michigan manufacturers Ass'n; 


Frank Rising, general manager of 
APEM; and W. J. Cronin, of the 
ACWP. Labor members are Morris 


Field, Washington representative, and 
D. M. Gallagher, organizer, both of the 
UAW-CIO. All these men are regular 
members of the Detroit regional WLB. 
AFL members will be substituted in 
cases affecting that union. 
Appearance before the Automotive 
Section is voluntary on the part of the 
company and the union. Some hearing 
will be held before a board examiner, 
who then will submit the evidence to 
a tripartite panel chosen from the 
members of the section and composed 
of one labor, industry and public rep- 
resentative. Recommendations of the 


| panel are then subject to approval or 
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revision by the full regional board. The 
section presents the advantage of hav- 
ing persons intimately acquainted with 
the automotive industry pass upon its 
problems. In rate cases the section 
wili consider area rates and company 


| policies so that area rates will not be- 


come unstabilized. The centralization 
will enable parent automotive compan- 
ies and international unions to handle 
through their home offices problems af- 


fecting their organizations nationally. 
First dispute referred to the section 
was one involving Chrysler Corp. — 

Another Chrysler dispute, that in- 
volving wage rates and vacaticn pay, 
has been referred to the Nations! WLB 
after six weeks of negotiation: failed 
to reach any decision. 

Increased Commitme™ ts 

American Aviation Corp., . ames 
town, N. Y., has been grantec an I- 
crease of $1,150,000 in its cont: t with 
the Defense Plant Corp. for f« “ilities, 
making the total commitment “1,240, 
000. Ex-Cell-O Corp., Detroit, as Te 
ceived a $220,000 increase fi addi- 
tional equipment for a Detroi’ plant. 
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IN AMERICA’S 
GREAT PRODUCTION PLANTS.. 
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In Stewart Warner plants, Acme- 
Gridley Automatics are now 


turning out precision parts for 
fighting tools. When peace comes, 
many of the same machines will 


produce new and improved 
radios, household appliances 
and automobile equipment. 





PRECISION...IN “TENTHS” 
PRODUCTION...IN MILLIONS 


‘ere is the reason why America’s war pro- part accurate and interchangeable. 
tion is giving our men the best of fighting Production goes on at the highest speeds 
ipment—and doing it fast. and fastest feeds modern tools will withstand. 
*me-Gridley automatics are today turn- Acme-Gridley automatics will be ready to 
out millions of parts for guns, planes, deliver that same kind of fast, accurate pro- 
cs and ammunition — with dimensions duction for peace—at lower costs than we 


sured in tenths of thousandths — each have ever before known. 






170 EAST 1318’ STREET * CLEVELAND, OHIO 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS » AUTOMATIC THREADING DIES 
AND TAPS + THE CHRONOLOG * LIMIT AND CONTROL STATION SWITCHES * SOLENOIDS + CENTRIFUGES » CONTRACT MANUFACTURING 
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LIGHT WEIGHT 
VIBRATION RESISTANT 


hi-g 





ELECTRIC VALVES 


hd 


AN aE: = 
MOUNTED ON ENGINES 


Because they are vibration-resistant, General Con- 
trols hi-g Valves can be installed where they are best 
suited from a utility standpoint. General Controls 
electromagnetic valves operate.in any position, re- 
gardless of vibration, acceleration or change of 
motion. Because they are vibration-resistant, they 
can be engine-mounted, simplifying plumbing, sav- 
ing materials, saving space, saving weight, saving 
time, saving money. 

Fast acting and light in weight (the Type AV-1 
Valve illustrated above weighs but 814 ounces!) 
these valves are designed for various automatic and 
remote control requirements. They are available in 
more than a score of types, handling aromatic or 
domestic gasolines or vapors, air, hydraulic oil, anti- 
icing fluids and lubricating oils, and pressures up to 
3000 Ibs. or more. Write or wire today for engineer- 
ing data and Descriptive Bulletin, 


*TRADE MARK—hi-g indicates eve ability to operate in any 
position, regardless of vibration, change of motion or acceleration. 


GENERAL é CONTROLS 


Wartime Manufacturers of Pi ll Magnetic and Temperature 
Controls for Aircraft @ Peacetime Producers of Automatic Pressure, 
Temperature, and Flow Controls 


801 ALLEN AVENUE, GLENDALE 1, CALIFORNIA 


BOSTON @© NEW YORK @ PHILADELPHIA e@ DETROIT 
CHICAGO @ CLEVELAND @ DALLAS @ DENVER @ SAN FRANCISCO 
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Chemical Surface Treatme it 
for Steel 


(Continued from page 20) 


phosphate coatings must withstand three hours, an: oiled 
coatings 24 hours. Dry oxide type finishes must wit!, tand 
% hour, and oiled coatings, two hours. Ordinaril: cad- 
mium-plated parts are required to withstand 250 © ours, 

It can readily be seen that this new specification will 
not give a true picture of the corrosion resistance of the 
various coatings, as there are on the market today rust 
preventive oils which will withstand 500 to 1500 hours 
in the salt spray on bare steels. According to test re- 
sults from at least one major aircraft company, properly 
applied and passivated dry phosphate coatings will with- 
stand approximately 100 hours in the salt spray against 
two to six for dry oxide type coatings. 

A Los Angeles paint company, working in conjunction 
with a process engineer from one of the aircraft com- 
panies, has recently developed a drying type oil finish to 
be applied over phosphate coatings. It is readily ab- 
sorbed into the pores of the coating and gives an abra- 
sion resistant finish. Regular primer and lacquer coat- 
ings may then be applied over this finish. Without addi- 
tional paint coatings test panels have withstood nearly 
1000 hours in the salt spray. If coats of primer and 
lacquer are added, over 2000 hours could be expected. 

One serious drawback of cadmium plated parts is the 
fact that threads give galling and flaking troubles. Gov- 
ernment aircraft specifications do not allow undercutting 
of threads to be plated. This difficulty is overcome in the 
use of phosphate coatings, which do not flake or gall. 
Phosphate coatings will usually average around .0002- 
.0005 in. per side, depending upon the type of cleaning 
used. Tests show that vapor degreasing and alkaline 
cleaning give two different thickness of deposit. Due to 
their non-metallic nature, these coatings are fairly poor 
conductors of electricity. Accordingly, spot welding would 
not be practical and special precautions should be taken 
when electrical bonding (i. e. grounding) of parts is de- 
sired. 


Applications of Oxide and Phosphate Coatings 


Prior to the war the oxide type coating was used for 
blackening steel by many different industries. At present 
oxide coatings are being used mostly by several manufac- 
turers of small arms for the Army. The aircraft industry 
uses them slightly due to their low salt spray resistance. 

The use of phosphate coated steel has increased several 
fold in the past two years. Prior to the war some of the 
automobile manufacturers were using these coatings on 
auto bodies prior to painting. Hugh conveyorized installa- 
tions capable of spray-coating completed bodies were in 
use. 

Now with a shortage of stainless steel and cadmium 
plate, several steel companies are furnishing low-alloy 
steel sheet covered with a very thin zine plate which has 
been phosphate coated for greater corrosion resistance. 
A little over a year ago, the aircraft companies were 
asked to conserve stainless steel and aluminum w’ crever 
possible by substituting low-alloy steel. In many cases 
these steel parts are being phosphate coated and )p inted. 
Examples include firewalls, skin sections, gussets, "spec- 
tion doors, cable terminals, small fittings, clips, ‘stem 
ers, speed nuts, equipment, and accessories. : 

Phosphate coatings would not be practical for such alr 


craft parts as landing gear assemblies as they do nm have 
good abrasion resistance. However, as there are -? few 
parts on an airplane which require exceptional a’ asion 
resistance, it can be seen that many substitutes © 4n be 
effected. After the war these chemical coatings should 
find increased favor for civilian articles due to ‘.¢ && 
perience gained at present. 
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Mass Production of Airacobras 


(Continued from page 26) 


process. In addition to the parts men- 
above, the empennage assembly, 
propeller, Allison engine installation, 
end other elements, are installed at the 


tione 


proper stage of assembly by means of 
the sensitively controlled hoists, doing 
the job quickly, safely, and without 


il exertion on the part of the op- 
many of whom are women. 


manu 
eratol's, 
Digressing for a moment to the mez- 


zanine, consider the tubing fabrication 
department. Here they handle all man- 
ner of tubing harness in the great 
variety of sizes, lengths, and forms. 
Tubing is annealed in a Lindberg fur- 


form on various hand- 
bending and mechanical bending ma- 
chines. One interesting detail is the 
swaging of tube ends to a smaller diam- 
eter but with uniform wall thickness in 
a machine using special dies developed 
here. Fabricated tube assemblies are 
cut to desired form on a battery of 
Tannewitz saws. 


nace, bent to 


Another mezzanine department is de- 
voted to the formation of various plex- 
iglas sections. Plexiglas sheets are 
heated in Lindberg furnaces, then bent 
to form on_ specially-designed work 
holding fixtures, machined and buffed. 

Still other departments handle wir- 
ing harness and electrical assemblies of 
various kinds, in preparation for the 
final assembly lines. 

The second plant is in reality a huge 
labrication establishment, handling 
press shop operations, welding, heat 
treating, a large machine shop and gear 
cutting department. In addition, this 
plant produces wings on a fully me- 
chanized assembly line. We now look 
upon some outstanding techniques de- 
veloped recently and placed in opera- 


fon about the time this article was 
prepared. 
First of these is an impressive 


aromodizing and paint dip conveyor- 


ized unit developed by plant engineers, 
constructed by Hanson - VanWinkle - 
Munnine, which has greatly increased 
productivity with a sharply reduced 
drain man-power. The unit com- 
prises series of seven tanks, provided 
with a >lower system for drawing off 
fumes trom the alkaline cleaner, chro- 
mie ; tank, and steam from the hot 
Water vinses. Cycle of dips includes: 
an all ‘cleaner solution, clear-water 
rinst hromie acid solution, clear- 
wate nse, pure-water rinse, drier 
static ind finally paint dip. The con- 
vcyor ‘racks loop out of one tank and 
into the next. The conveyor tracks loop 
“aay starting station into the alka- 
“age carry straight across from 

station of the alkaline tank to 
the s d station of the same tank. 
ee nveyor tracks loop into and out of 
a = a remaining tanks of 
"a | id chromic acid liquids. After 
: 1e final water rinse the tracks 
cary venly across driers and then 
Se, 


pl (Hey FS: 1943 





loop into the paint dip. Coming out of 
the paint dip the conveyor is routed di- 
rectly up to a position above the in- 
coming tracks. Carrying across the 
elevated return route, the tracks finally 
cerry the parts to a position close’ by 
the loading station. There the screen 
containing the painted material auto- 
matically drops its load onto a waiting 
dolly and the track continues on to the 
loading station where another cycle is 
started. 


Chromic acid is kept at 140 degrees 
while in the tanks. The conveyor is 
timed to process the metal for two 
minutes in each of the tanks. The 
metal is processed for six minutes in 
the alkaline dip, due to the fact that 
the conveyor has two stations in the 
enlarged alkaline tank. 

A total of 78 minutes is consumed in 
completing the cycle. Racks carry any- 
where from 150 pieces to 350 pieces. 
Dollies are loaded by a force of six 
girls at a position apart from the con- 
veyor. They are then rolled to the 
starting position of the conveyor, 
screens of the dolly are automatically 
attached and carried away through the 


al 


BUELL AIR{COMPRESSOR 


UELL Air Com- 

pressors are used 
on bomber and 
fighter planes to op- 
erate brakes and 
machine guns. Here, 
where reliability is of 
first importance 
t'>"- “ne workman- 
“op. and precision 
manufacture pay real 
dividends in depend- 
able operation. 12 
years of operation on 
cars, trucks, buses 
boats end railway 
trains was the prov- 
ing ground for their 
adoption as an 
aviation accessory. 
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ACTUAL 
SIZE 
* 
WEIGHT 
5 Las. 





UELL Air Com- 

pressors can be 
operated at speeds 
of 2000 to 3400 
R.P.M. Pressures in 
excess of 225 pounds 
are built. Safety con- 
trol of air pressure 
is automatically han- 
dled by Buell design 
and retention of air 
is assured thru pre- 
cision valve construc- 
tion. Self contained 
oiling, bronze con- 
necting rod and 
bearings. Moving 
parts are held to a 
tolerance of .0002”. 
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BUELL MANUFACTURING of oF 


Dept.AA, 2975 COTTAGE GROVE AVE., CHICAGO, | 











chromodizing and painting and are un- 
touched until they are returned ready 
for assembly. The screens are auto- 
matically lowered off the conveyor on 
dollies. The dollies then are rolled out 
of the conveyor cycle and unloaded at 
a station separated from the conveyor. 

The mixture of paint used is three 
parts toluene and one part zine chrom- 
ite primer. A viscosity test is made at 
two minus to two plus from 16, and the 
tests are made four times in a 24-hour 
period. Vapor-proof agitators are in- 
stalled in each corner of the paint tank, 
serving to keep the paint from settling. 
When the conveyor carries a screen of 
parts into the paint dip, the agitators 
are shut off. 














The chromodizing unit is protected 
against fire hazard by a cardox refrig- 
erated CO, system mounted on a plat- 
form at the rear of the installation. 

Another important technical process 
is a chemical cleaning unit built by 
Bullard-Dunn to specifications fur- 
nished by W. A. Hammond of Bell. In 
appearance, at least, it is similar to 
ether Bullard-Dunn installations in the 
vutomotive industry. Its function is to 
provide chemically clean metal sur- 
faces in preparation for spot welding. 
Since the introduction of the process, 
400 to 600 welds can be completed be- 
fore dressing the welding tips as con- 
trasted with the former practice of tip 
dressing after 45 to 50 welds. 





























E build brake drums to meet a specific 


need, because with us brake drums are 
a major item—necessary to the war effort— 


and not a side line. 


specialists. 


We are brake drum 


Brillion Brake Drums are cast high tensile 
strength gray iron, the finest that foundry 





tions. 


BRILLION IRON WORKS, INC. 


skill and experience can manufacture. Thou- 
sands of Brillion Brake Drums are in use to- 
day on trucks and fighting equipment—all 
made to meet the manufacturer’s specifica- 
tions. Send us your specifications for quota- 


BRILLION, WISCONSIN 
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The conveyor has six stations with 
screens carrying aluminum alloy parts, 


It revolves over five tanks erecied on 
the floor of the plant, each tani cop. 
taining 1000 gallons of fluid. B. ‘ween 
the fifth and first tanks is ar open 
space used as the loading and wnload- 
ing station. Work at each station js 
processed in proper sequence in the five 
tanks. When a screen of parts : «aches 
the unloading station, its contents are 
ready for the spot welding machines 


without further cleaning. 

Parts made of S8.T. are processed in 
each of the five tanks for a five minute 
period, the machine being set for that 
time cycle. Parts made of S. O. require 
cnly 1% minute immersion in each 
tank. The first tank is a Detrex vapor 
degreaser, the second tank contains 
Diversey aluminum cleaner kept boil- 
ing by an automatic heating system, the 
third contains a hot water rinse, the 
fourth tank a dioxide cleaner, while the 
fifth tank furnishes a second water 
rinse. 

Below the large tanks is a_ sewer 
capable of drawing off the contents of 
the five tanks in a matter of minutes, 
Provision of the cleaning fluid and con- 
veyor system to replace the former 
hand cleaning operations, has enabled 
the department to increase its cleaning 
capacity about 300 per cent. 

Bell boasts one of the largest hydrau- 
lic presses in use in the aircraft indus- 
try—a 5000-ton Lake Erie unit. For 
maximum production this press, each 
shift, requires the services of 26 girls, 
in addition to four men who change 
tools and dies. It has four electrically 
controlled boards, two at each end of 
the machine. These are on iables 
mounted on tracks and are alternately 
rolled into position so that one board 
is moving to the press bed while work- 


ers prepare and remove parts from the 


cther three. Six persons work at each 
table with two operators at the master 
controls. The press head cannot be ijow- 
ered until the operators at the master 


controls and the table control press but- 


tons simultaneously on opposite sides of 
the press. 
In addition to this large press, Bell 
has a 2000-ton press, a 750-ton press 
and a smaller unit, all manufactured 
by Lake Erie. These presses utilize the 
Guerin process, with forming blocks al- 
ranged on the boards, pressure plates 
over the sheet metal, and the heavy 
rubber pad on the punch. 
Heat treating is one of the majo 


operations in the fabricatine plant. 
Houghton’s Perliton Liquid Cx: burizer 
is used in salt bath furnaces for car 
burizing mild carbon temporsry dies f 
for blanking and forming ope?:ions 1 § 
the press shop. 
Armor plate is heat treate! in am 
elevated furnace of air-circulating typ 
and dropped through a trap door in its 
floor directly into a quenching bath be- 
low. Houghton’s soluble quenching oil 
is used for this purpose as well as ™ 
quenching certain types of aiuminum 
and aluminum alloy parts. nest 


Type SO aluminum parts 
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Here’s How to Reach 


That Post-war Market Quick 


So you want to get the jump 
on competition — get to that 
post-war market first with the 
most sales features? Then take 
a tip from the Army’s am- 
phibious truck—the ‘‘duck’’. 


Well, it is a versatile vehicle—car- 
ries troops or cargo across water 
or land—doesn’t even stop in going 
from one to the other. Say, if only 
I could do likewise—drive straight 
ahead without a stop and with all 
our people aboard—in going from 
war products to peacetime products. 


Then, hop aboard the vehicle 
used by builders of the ‘‘duck’’, 
the Liberty ships, the M-4 


tanks, the bombers and fight- 
ers, and hundreds of other 
war products. They went from 
peacetime products to war 
equipment almost overnight. 
Their vehicle is WELDING. 


Sounds logical. Welding does sim- 
plify design . . . quickens tooling up 
. speeds production . . . makes 
selling easier because it makes 
products better and cheaper. 


And one more suggestion. 
Learn how to drive this V-day 
vehicle fast and straight with 
Lincoln’s aid on welded de- 
sign and procedure. Start 
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treated in a battery of three, box type 
Lindberg furnaces after forming. In- 
teresting feature of the installation is 
the quenching tank which serves the 
three furnaces. The tank rolls on rails 
and is quickly moved from one tank to 
another. The parts are heated in the 
air-heated furnace for one hour, then 
discharged into the empty quench tank 
and given a water spray quench, 
Welding is another highly developed 
art at Bell. They use resistance weld- 
ers for spot welding, oxy-acetyiene 
torch welding for small fabricated as- 
semblies; and a battery of Hobart port- 
able electric are welders for the weld- 
ing of stainless steel parts. Resistance 
welders are of the most advanced types 





BORG-WARNER CORPORATION 
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Year in -Year out 
PERFORMANCE 


Won them 
FIRST PLACE! 


known to the art—a large battery of 
the familiar Sciaky welders, ‘several 
Taylor-Winfield Hi-Wave machines, 
and a Federal welder—all with elec- 


tronically controlled timing cye):. For 
the most part these machines a) fitted 
with water cooled holders and : velding 
tips supplied by P. R. Mallory, 


Half-Trae Assembly Operations 


(Continued from rage 38) 


gram, White has added much new 
equipment particularly by way of 
spray booths and baking furnaces. On 
the chassis line will be found an im- 
posing line-up of the familiar Mahon 
water-back spray booths and huge Fos- 
toria infra-red lamp baking ovens which 
are responsible for an improvement in 
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BORG & BECK 


landiard Clutch tn Peace or War! 
BORG & BECK DIVISION 





quality and for a major saving | map. 
hours required to paint and (:y the 
chassis. Painting and _ bakin: Op- 
erations now are so rapid that they 
are integrated with the speed of the 
assembly line conveyor. On the mili- 
tary vehicles the dash and insi:ument 
panel assembly is a large and intricate 
unit. Consequently, we find that it has 
been dignified by specialized treatment 
on a sub-assembly conveyor line adja- 
cent to the chassis assembly depart- 
ment. 

The bogie is made completely at 
White, starting with the machining of 
component parts and their final assem- 
bly. 

The bogie assembly is composed of 
a multiplicity of components organized 
for a variety of machining operations, 
in which welding plays an important 
rele. For example, the track roller unit 
is a spool which is built up of a steel 
tube section machined to take flanges 
at each end. These flanges are fixed by 
are welding. Following a sequence of 
mechining operations, the spool is fitted 
with rubber tires or wheel sections sup- 
plied by Goodrich. 

The “crab” assembly is another built- 
up unit. It consists of two large forg- 
ings which are joined by two steel cross- 
bars to form an H-shaped piece. The 
cross-bars are attached to the forgings 
by butt welding, using a Swift resis- 
tance welder, shown here. Butt welding 
is done in two operations, first the 
welding of the two bars to one forging, 
then completing the assembly by weld- 
ing to the second forging. 

White has a number of the familiar 
Blakeslee Niagara metal washing ma- 
chines in several departments of the 
plant. One of these is used for clear- 
ing of the various bogie components 
after machining. 

The articulating members of the 
bogie are fitted with nitrided pins, 
shoes, bushings, ete., to take the brunt 
of wear and abrasion. Such purts are 
nitrided in the two new Electric Fur 
nace units installed in the heat ireating 
department. 

Several of the illustrations picture 
the machining of the bogie racket, 
easily the largest single unit of the a 
sembly. These views show the heavy 
duty milling operations on Cicinnatl 
and Milwaukee milling machi!°s. 

After the chassis assembly ‘1s bee! 
completed and the dash, radi: ‘or, and 
other units have been insta''ed, the 
chassis is driven under its ov) powé! 
tc the plant of another suppli » where 
the body and armor plate struc ure art 
installed. 
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GOOD TOOLS ARE PART 
OF THE PICTURE 


On Consolidated Vultee’s vast mechanized 
assembly lines, where famed Liberator bombers 
and transports move swiftly to completion, 
Snap-on tools are part of the picture! Their 
accuracy, speed and power... their flexibility 
and ease of application in difficult places... 
save precious time in countless operations. 


Everywhere in the great panorama of America’s 
Production-for-Victory, Snap-on tools play a 
vital part...dependable aids to fast, accurate 
workmanship in every phase of production, 
assembly and maintenance. Write for catalog 
of 3,000 Snap-on tools, and address 
of nearest Snap-on factory branch. 


SNAP-ON TOOLS CORPORATION 
8054-1 28th Ave. ® KENOSHA, WISCONSIN 
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New Production Equipment 


(Continued from page 46) 


The rate at which filler metal is fed 
can be adjusted to a constant uniform 
feed into the arc, or a supplementary 
control can be used to feed wire into 
the arc, withdraw it, and then feed it 
in again—all on a predetermined cycle. 


The heart of the manual helium- 
shielded arc-welding equipment is a 
specially designed electrode holder 


which is arranged to hold either a tung- 
sten or a carbon electrode, to conduct 
the welding current to the electrode 
and to surround the electrode with a 


stream of helium gas. The source of 
direct-current power for both manual 
and automatic welding is a standard 
G-E d-c are-welding machine. 


HE No. 88-A Bliss Mechanical Re- 

ducing Press, equipped with “Quick 
Return Drive,’ features a constant 
drawing speed and a quick return speed. 
According to the maker, the E. W. 
Bliss Co., Brooklyn, N. Y., an increased 
number of strokes per minute are ob- 
tained without any increase in the 








ONE DOWN... 


and two to 


From balcony to basement on a single 
play! That ought to hold you for 
awhile, Benny. And now, we'll go to 
work on those two cronies of yours. 
Not that Arrow, all by itself, can 
change the course of history. But we’re 
on the team... and on the beam... 


and that’s what counts in this man’s war. 


9? 








SEALED-BEAM ‘ 
HEADLAMPS 
FOG LAMPS 


MARKER LIGHTS 
SAFETY FLARES 
SIDEVIEW MIRRORS 
REFLEX REFLECTORS 
DIRECTIONAL SIGNALS 
PARKING LIGHTS 
STOP LIGHTS 
TAIL LAMPS 
DOME LIGHTS 











SAFETY DEVICE CO. 


MT. HOLLY, N. J. 





Bliss Mechanical Reducing Press 
equipped with Quick Return Drive 


drawing speed. The quick return prin- 
ciple resembles the action of planers 
and shapers in metal cutting. 

Twin driving gears are employed on 
this reducing press to divide the tor- 
sional load between two slides and slabs 
of the shaft. The machine is of four- 
piece steel tie-rod frame construction 
and is equipped with a multiple disk, 
flywheel type, air friction clutch and 
brake with push button control. 


HE Lima Magnetic Polishing Lathe 

has been designed, by The Lima 
Electric Motor Company. Lima, Ohio, 
to eliminate the difficulties encountered 
in holding odd shapes or sections in a 
conventional chuck or collet. It is said 
to be especially suitable for highly fin- 
ished parts as it leaves no chuck or 


collet marks. The magnetic chuck holds 
parts as small as 1% in, diam. 
furnished 


The unit is with either 





Al 


The Lima Polishing Lat! 





When writing to advettisers please mention AUTOMOTIVE and AVIATION INp. STRIES 

















rin- 


en's 


on 
tor- 
labs 
yur- 
tion 
isk, 


and 


ithe 
ima 
hio, 
red 
na 
said 
fin- 
or 


olds 


the 


RIE 








Piston Rings 


McQUAY-NORRIS 


ALTINIZED 


PISTON RINGS 


PISTONS...PINS... 
HARDENED AND GROUND PARTS 


\Y 


Wherever planes are flying, McQuay-Norris precision parts of une 


greater durability. More and more, the aviation industry is avail- 


- and, mache, Your sorcivics are invited. 
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Air Power Through 


failing strength help them perform more efficiently and with 


ing itself of our 33 years’ experience in making precision parts, 
our metallurgical research, our engineering and technical facilie 
ties. We are now direct contractors to the Army and Navy and 

sub-contractors on precision parts for aircraft, tanks, scout  Onme : 









PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 

Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 
Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 


Piston Rings for Oxygen 
Compressor 


Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 


Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 


Machined Aluminum Pistons 


Piston Rings 


Hardened and Ground Parts 


PRECISION | WORKERS IN nies STEEL, ALUMINUM, BRONZE, MAGNESIUM 
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single or two-speed mectors, 2 or 3 
phase, with speeds up to 3600 rpm. A 
self-contained rectifier unit supplies di- 
rect current to the chuck. Interchange- 
able face plates and register plugs 
muke the machine adaptable to various 
types and sizes of work. 

A foot-pedal control, which can be 
located in any position convenient to 
the operator, controls the operations 
of the lathe. It magnetizes the chuck, 
starts the motor, stops the motor and 
demagnetizes the chuck, leaving the 
operator free to use both hands for 
handling and processing the work. A 
magnetic disc-type brake for rapid 
stopping of the motor and chuck is sup- 


plied as standard unless 
otherwise specified. 

A swinging table attached to the ped- 
estal, which can be raised or lowered 
te accommodate different diameter 
chucks, holds the parts cr pieces to be 
processed. This can be adjusted to any 
position convenient for the operator. 


equipment 


He Wright Centrif-O-Matic, a high 

speed drill chuck made by the R. M. 
Wright Co., Royal Oak, Mich., permits 
the operator to change drills or other 
tools without stopping the machine. 
Change of tools is accomplished with- 
out cutting off the power by sliding 
back an outer sleeve on the chuck. This 
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dwarts this gage 


‘ie comparison between Perfex’s 0-80 Male Thread 
Gage and a match, graphically illustrates what Perfex can do in main- 
taining fine accuracy even in the most minute gage. 





With the high standards required in today’s aircraft industry, on all parts 
regardless of size, manufacturers have come to recognize Perfex’s reli- 
ability in adhering to the extremely close limits that are being specified. 


If your requirements in gages are being held to closer limits why not 
write us for information on Perfex’s line of gages today? 


Perfex Manufactures Thread, Plug, Radius, Contour, Profile, 
Flush Pin, Solid Snap, and Specials to Your Blueprints. 


and TOOL Co. 


3601 GAYLORD ~ DETROIT, MICHIGAN 
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Wright Centrif-O- 
Vatiec Drill Chuck 


releases a centrifugal lock and permits 
the tool and its adapter to be removed. 
A new tool is inserted and the sleeve 
snapped back in position, locking the 
toc! centrifugally. 

Drill adapters for the Wright Cen- 
trif-O-Matie are available to accommo- 
date drill sizes from 1/16 in. to 9/32 
in., letter drills from A to K, and wire 
drills from 1 to’60. 


i eee bed-turret, with six 
tool stations and six individual 
stops indexing with the turret, is the 
latest dexelopment of Kessler Aero Tool 
Co., Burbank, Cal. Back-indexing by 
hand to speed production when using 
less than a full set of six tools, is one 
of the features of this new lathe at- 
tachment as outlined by the manufac- 
tuver. 

Indexing bushings and lock pins are 
of hardened and ground tool steel. 





Self-indexing Bed-turret 


Turret head is mounted on a pre-!vaded 
Timken bearing, which can be adjusted 
for wear. Ways are hand scrape. The 
attachment is lever operated and has a 
maximum stroke of 4 in. with a mini- 
mum index stroke of 1% in. and total 
travel, including the index, of 5!» in. 
The turret is shipped completely fin- 
ished and assembled except for ‘urret 
holes which are left to be bored on the 
indtvidual machine. 


NDUSTRIAL ABRASIVES, INC., Cl: cago, 
Ill., is now delivering diamor| im- 
pregnated wheels made by a new ‘volten 
metal process. The alloy used i: said 
to be sufficiently hard to anchor very 
diamond particle, holding each in lace, 


yet soft enough to abrade aw as 


necessary, and to bring other lay°'s of 
diamond particles into position for con- 
RIES 
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WOW! , 


Cleanttig Myolane Engine Pus 


HAS BEEN TIMED 
WITH THE PRECISION MACHINING OPERATION! 


MASS production methods call for new techniques in cleaning and 
indoor transportation methods. And it is in these two fields that A-F 
Engineers can help you most. 





For instance, this A-F Machine for speed-washing, rinsing and drying 
cylinder heads and head and barrel assemblies of airplane engines is 
more efficient because it performs a complete cleaning operation timed 
with the precision machining operation. 


THIS CLOSE-UP photograph clearly The conveyor operates as a continuous loop so that it can be loaded 
shows the complete coverage of high- and unloaded at the same end. 

pressure fan-shaped spray through ay cwivel ; i i : ; ; as 
which cilia Beaks cen Quad aod A trolley swivel attachment equipped with star wheel turns parts as 


barrei assemblies must pass. No won- they pass through spray and exposes all surfaces to the cleaning solu- 
der machine-washed products are tion. Carrier is so designed that cleaning solution and rinse water drain 
clea out of all crevices and pockets of parts being cleaned. 


Write for full details—new folder—or a consultation with A-F Engi- 
neers—today! 


The ALVEY-FERGUSON COMPANY, 163 Disney St., Cincinnati, Ohio 


Affiliated Company: The Alvey-Ferguson Company 0% California 
Slauson and Santa Fe Avenues, Los Angeles, Calif. 


CONVEYING EQUIPMENT 


{> Alvey-Ferguson 


METAL PRODUCTS CLEANING & FINISHING EQUIPMENT | 
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Crestor BAKER TRUCKS 


FOR PROBLEMS LIKE THESE 








































SOLUTION; 
a Baker Fork 


BiEM: TO 
yo efficiency in 
airplane engine 












city turnin 
and fighter 
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ow cae fromm = A assuring American air 
pasts ae peat =hiPPinn. eupormecy, Dates Teaches 
oishvals° serve cit are playing a vital part. 
a 1 ork If you have handling problems 
anil ges: similar to those above, a Baker Material 


Handling Engineer can help you find the correct solution. 


BAKER INDUSTRIAL TRUCK DIVISION of the Baker-Raulang Co. 


2154 WEST 25th STREET » CLEVELAND, OHIO 
In Canada: Railway and Power Engineering Corp., Led. 


INDUSTRIAL TRUCKS 


2200-2A-43 
Veto oot 
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tinuous cutting. The depth of the dig. 
mond impregnation is 3/32 in. o face 
type wheels, and % in. on the periphery 
type wheels. The line includes face 
type and chip breaker type wheels jn 
a variety of sizes, as well as whee!s foy 
special applications. Fine mesh wheels 


are also being produced for honin< too] 

bits after they have been grounu. 
ELLOWS Gear Shaper Conipany, 

™ Springfield, Vt. is offering a shay- 


ing machine adapted particularly to 
the shaving of small fine-pitch vears, 
This machine will handle gears up to 
4-in. pitch diameter, and 20 diametral 
pitch, and finer. The work is held on 
fixed centers located in adjustable head 
and tail-stocks. 

On this particular machine, the work- 
slide, instead of the shaving tool, is 
reciprocated. This reciprocating move- 
ment to the work-slide is imparted by 
a crank mechanism, which slowly tra- 
verses the work across the shaving tool. 
The worktable is adjustably mounted 


aN 


f 





Fellows No. 4 Gear Shaving 
Machine 


cn this slide so that it can be set for 
correcting taper. 

The head carrying the shaving tod 
is adjustable for crossed-axes tting, 
having a maximum angular m ement 
of 20 deg. both sides of the center. 

The machine is provided wii. com 
plete electrical push button control, 
both for the operation of the tool and 
reciprocation of the slide. A curate 
means are also available for settins 
the tool relative to the work, 2 dial 
graduated in 0.0005 in. being a\ lable. 
Once the machine is set, the proper 
depth is maintained by means of 4 
depth feed cam. The tool-spindle '8 
driven by a separate motor mo! ted in 
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Inconel Springs 
Hold Load Loss to Minimum 


At Elevated Temperatures 


At temperatures up to 650° F. and under high stress 
Inconel springs successfully resist relaxation or load 
loss. Above this point, Inconel still gives remarkable 
service, though stress must be lowered considerably 
and some relaxation tolerated. 


The following tests, made in cooperation with the 
A.S.M.E. Special Research Committee on Mechanical 
Springs, graphically show the unique properties of 


Relaxation 


1-Hour Stress Relief — 
1-Hour Stress Relief —1 


Cent 


Inconel. 


Per 


Tested at 600°F — 65,000 





800 850 900 950 1000 
Temperature of Stress Relief — °F 
(3) Effect of Stress-equalizing Temperature upon the relaxa- 


tion of Inconel Springs in 7 and 10 days. (Tests run at 600° F. 
and 65,000-psi stress.) 


1000 pst 


The springs tested were 114 in. OD, 2%, in. free height 
and had 6], total coils. They were made of 0.148” 
diameter wire. 


Stress 


The graphs are based on behaviour of these springs 
loaded to a constant height. It is probable that, within 


Per Cent Relaxation stress and temperature limits which would produce 
(1) Stress versus Relaxation in 7 days; Inconel at 650° F. 





not more than 10% relaxation, these results are also 
applicable to cases involving constant load. 


Inconel Springs... helical, spiral or flat, of every 
shape and size... have high endurance limit, good 
strength, unusual stiffness. Inconel is immune to rust 
and highly resistant to oxidation and corrosion. 


The bulletin “Relaxation Resistance of Nickel-Alloy 
Springs” reports the tests shown above and gives 
similar data on the relaxation resistance of Monel, 
“Z”” Nickel and “K” Monel springs. This report also 


includes curves showing results of tests to determine 


Inconel 
2° Relaxation in 7 Days | 


the best stress-relief treatments for Monel and Inconel 
, a eer springs, and also curves and formulae showing changes 
in torsional modulus at high temperatures for each of 


these spring materials. 


6% Relaxation in 7 Days 





300 000=0=C*té‘“‘CSTC“(‘iOSC*«SO Copy of the bulletin and additional information on 
Test T “a” oye . : 
ear ae ' request. Write The International Nickel Company, 
) Stress required t duce 2, 4 1 6 “ent relaxatio i - r a 
var eee Sevtaan in ¥ tae, sia ate Inc.. 67 Wall Street, New York, N. Y. 
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MONEL e “K” MONEL @ “S” MONEL © “R” MONEL @ “KR” MONEL @ INCONEL © NICKEL ¢ “2” NICKEL 
Sheet... Strip...Rod... Tubing... Wire...Castings 


. ver 15. 1943 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 97 












































the feed slide. The motor which drives 
the work-slide, also operates the com- 
peund pump, and is provided with a 
plugging switch to prevent coating of 
the slide. 


ft 4 D. WOOD CO., Philadelphia, Pa., has W ood 600-ton Hy- 
® designed and built a_ self-con- ientte Wheet 


tained hydraulic wheel press with pneu- Peace 
matic pullback. There are openings of 
10 in. radius provided both in the re- 
sistance post and the end post to ac- 
commodate the work. The resistance 
post operates on bearing equipped roll- 
ers, on the machined face of the base 
plate, for easy movement in either di- 





rection. Where the use of a stop plate is radius has been provided in the resis- 
necessary, a recess having an 11 in. tance post, in which the plate is in- 
$$ ——-—-—-— - serted. 


The pump is of the vertical, triplex, 
two-pressure type, having: one low pres- 
sure and two high pressure plunvers, 
actuated by three eccentrics. The ram 
travel is 26 in. Its approach specd is 
70 in. per min. Ram speed at low 
pressure is 10 in. per min.; at high 
pressure, 3% in. per min. Return 
speed is 40 in. per min. Maximum 
capacity at high pressure, 600 tons; at 
low pressure, 100 tons. 

The press can be instailed flush with 
the floor. A pneumatic pullback de- 
vice is incorporated which not only does 
away with the necessity of providing 
a pit to accommodate counter-weights, 
but also gives a faster rate of ram re- 
turn than the customary ballast weight. 





HE Kelley - Koett Manufacturing 
Company, Covington, Ky., makes 
available a high intensity industrial il- 

| luminator. Providing four times more 
| illumination than heretofore available, 
| it is said to permit observation of film 
| detail formerly missed with weaker 
light sources. This increased intensity 
also makes it possible to use films of 


greater density with the resultant im- 
provement in radiographic contrast. The 
Keleket High Intensity Illuminator 


raises the usable density from 1.5 to 


| more than 4.0. 
by ORNER The view box is equipped with a 


Variac control which affords a stepless 
. ; increase in intensity by varying the 
Illustrated above is a Special Gauge made by | voltage from 0 to 110 volts. By means 


° _ f this control the exact amount of 
Turner. This gauge is just one of the hundreds | ° “* Somme’ me sence 


of Special Precision Gauges Turner makes for 














manufacturers who require their own particu- 
lar type of gauge to check certain precision 
operations on their production lines. Turner’s Engineering 
Department has played an important part in assisting in the 
design of these gauges and the Turner Company invites you 





to write them if you have a checking prob- 
lem that requires a special built gauge. 





CORNER C3 RIRIDING Company 


2622 HILTON ROAD ° ° FERNDALE, MICH. 








Keleket High Intensity Illumina‘or 
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Modern mathematical computations 
would be impossible without the sym- 
bol O, which permits us to indicate the 
Position and hence the value of a digit. 
Mankind very early learned to make 
marks representing various numbers, 
but the concept of a mark to represent 
thing at all—actually, an empty 
column in the counting frame—was a 
daring departure which opened a whole 





— } 
_ 


new world. To the vision and initiative 
of “mn unnamed Hindu, circa 100 B.C. 
we «hus owe the ability to achieve 
prevent day engineering wonders. 


CLEARIN 


CA 


Obviously the huge presses that 
Clearing designs and builds would be 
physical impossibilities without the 
assistance of exact mathematical 
reckoning. And today, as always, vision 
and initiative are still vital counter- 
parts of constant progress. 

That the men who build Clearing 
presses possess these qualities is 
evident by the presses they have built. 
Often it has been a Clearing Press that 
has provided the way for a faster and 
better production method. Therefore 
when you face a production problem that 
can or might be solved by a press, may 
we suggest that you come to Clearing. 
CLEARING MACHINE CORPORATION 
6499 W. 65th St. + Chicago, Illinois 
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light necessary to observe details at 
‘arious film densities can be obtained. 

The Illuminator is a full 14 in. by 17 
in. so that even the largest film can 
be viewed without repositioning. Masks 
are used to reduce the illuminated sur- 
face when films smaller than 14 in. by 
17 in. are examined. 

Films are protected from the heat of 
the photo-flood lamps by the cold front. 
_A heat absorbing glass baffle and cool- 
ing fans which circulate 900 cubic feet 
of air per minute, dissipate all excess 
heat even during continuous operation. 

A 3 inch spot with four times the in- 
tensity of the large front surface per- 
mits intensive examination of critical 
areas on the film. 


HE Bridgeport Safety Emery Wheel 

Co., Bridgeport, Conn., has just an- 
nounced the No. 47 Abrasaw cut-off 
machine. The base is a single casting 
containing the coolant tank. Automatic 
coolant control is regular equipment, 
but for laboratory work or other uses 
where speed of production is not es- 
sential, hand coolant control can be 
supplied. The machine is equipped with 
a 5 hp ball bearing motor, and handles 
solids up to 1 in. or tubing and light 
sections up to 2 in. A % hp coolant 
pump is furn‘shed to supply coolant to 
the cutting disk. Vises can be furnished 
for straight cuts only, or in the com- 
bination straight and angle type. 





Engineered Dust Control on 
the home front is as essen- 
tial to Victory as air con- 
trol on the war front, for 
the battles of production— 
like battles between armies 
— are more easily won 
after mastery of the air is 
achieved. 


In many of America’s fast 
producing industrial plants, 
American Air Filter equip- 
ment is protecting materials 
in process, reducing rejects, 
increasing worker efficiency 
and lowering maintenance 
costs. Write for free bul- 
letins. 








NEEDED FO} 
VICTORY 700 





Send for your copy of “AAF in Industry” 


AMERICAN AIR FILTER COMPANY, INC.449 CENTRAL AVE, LOUISVILLE, KY. 


1M CANADA, DARLING BROTHERS, LIMITED, MONTREAL, FP. Q. . 
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No. 47 Abrasaw Cut-off Machine 


Now AMERICAN PHILLIPS COMPANY, 
INC., New York, N. Y., is now de- 
livering a new electronic temperature 
indicator. A switch on the front panel 
allows selection of three temperature 
ranges. The standard limits of the in- 
strument are from —100 deg. C. to 
1000 deg. C, with a normal accuracy of 
plus or minus 2 per cent. 

Five pairs of terminals for five 
thermocouples are provided, any one of 
which can be switched into the circuit 





Electronic 


Temperature Indicator 


so that the temperature at five different 
points can be read. Since the connect- 
ing wires between the thermocouples 
and the instrument carry only the small 
fractional voltage of the thermocouples. 
no special provisions are necessary for 
insulation, and varying lengths of 
thermocouple leads do not affec: the 
calibration. 


HE Mechanics Engineering ~0m- 


pany, Jackson, Mich., offers #. im- 


proved design of cable splicer known as 
the Universal No. 101. It requis s ne 
adapters to handle the several sizes 
and types of thimbles and _ bus..ings 


most widely used. They are he! by 
means of a sprocket chain and » werl- 
ful jaws. Adjustment of the «hain 
hold to various sizes of bushing: and 
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Strength-members in a plane today: 


emfloilanil yb soe you lomeron 


You probably knew Alcoa Aluminum tubing. 
before the war, maybe as handrails and similarly 
decorative-utility items of construction. You 
may have employed it as conduit, where cor- 
rosion was a problem, or as bus bar for its high 
electrical conductivity and light weight. -You 
may have utilized its high heat conductivity in 
heat exchangers. Lightweight, durable metal 
‘urniture made of aluminum tubing was in 
lemand. 

The war is opening new vistas to aluminum 
tubing. Made of high strength alloys, this tubing 
provides the necessary combination of light 
weight and high strength required for military 
\ireraft. Shapes may be simple or complicated, 
wccording to the task they are put to. Various 


LCOA 
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methods of finishing the metal also have been 
employed to increase its usefulness. 

Properties that make Alcoa Aluminum tubing 
invaluable for war work are also advantages 
which will appeal to designers, manufacturers 
and buyers of industrial equipment and future 
peacetime products. Weights can be reduced and 
operations speeded up without sacrificing de- 
pendability. Corrosion and heat transfer prob- 
lems can be licked. Appearances can often be 
improved and upkeep costs reduced. 

A wide range of standard sizes and shapes 
of Aleoa Aluminum tubing will be available 
* products. ALUMINUM 
Company oF America, 2110 Gulf Building, 
Pittsburgh, Pennsylvania. 


to you for “tomorrow’s 


ALUMI 
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This is a true story of one of the many 
contacts made by Square D Field 
Engineers which have resulted in 
increased production or reduced costs. 





No. 101 Universal Cable Spli: 


Tr 


thimbles is made by setting anc lock- 
ing a button. 

The Universal Splicer can be used 
in the standard furnished, which can 
be bolted to a bench. Also, it can be 
set in a vise or held in the hand. It 
is said to prevent any bulge in the 
cable. Tendency to bulge is controlled 
by the chain as the splicer is tight- 
ened around the bushing. 


HE 12-in. Hy-Draulie Slotter, manu- 

factured by the Rockford Machine 
Tool Co., Rockford, Ill., features hy- 
draulic ram-drive, manual and hydrav- 
lic longitudinal and transverse feeds, 
and power rapid traverse. It also has 
manual and hydraulic rotary feeds to 
table, with power rapid traverse. 

The machine has a maximum stroke 
of 12 in. It will slot to the center of a 
48 in. circle. There is approximately 
18 in. minimum space under the ram 


“Every forme a conveyor gets guide. Cutting speeds are _infinitely 


variable between 10 ft and 75 ft per 








minute; maximum return speed is 100 


stuck eee $O do WE ... to the tune of | per minute. 


$700 and lost production time!”’ 


An enamel parts manufacturer’s process depended upon a series of 
ingenious conveyors. They carried the materials into huge bake ovens, 
kept them there for an exact period, then carried them out. 

But a vicious cycle of complications was causing heavy losses in 
time and material. The intense heat led to evaporation of lubrication 
which “‘froze’ the conveyors. This, in turn, overloaded motor circuits 
and blew fuses. By the time the breakdown was detected, materials 
stymied in the ovens were burned beyond salvage. 

A Square D Field Engineer was called in. He studied the problem 

-solved it by the installation of the proper design of Square D circuit 
breaker, which held the circuit closed against minor ‘‘freezings’’ and 
gave workmen an immediate visual warning of serious trouble. The 
cost was negligible—the savings in time and money substantial. 








Let a Square D Field Engineer Help You Hy-Draulic Slotter 
You'll find a Square D Field Engineer a source of sound counsel whenever — — tel) 
you are confronted with problems of electrical control or distribution. He Hydraulic feed to table is in! nites 


adjustable between zero and 0.')6 in. 
per cutting stroke for transverse move 
ment, between zero and 0.053 in. for 
longitudinal movement, and_ >: ‘weell 


can help you simplify new jobs and do old ones better. And 
backing him up in every Square D plant, are design and engi- , : 
neering specialists with complete research and testing labora- 3 
tories at theircommand.There are Field Engineers inSquare D = * zero and 0.106 in., on a circle © in. in 
branch offices in 48 principal United States and Canadian cities. yA diameter, for circular movemen : 












ELECTRICAL EQUIPMENT + KOLLSMAN AIRCRAFT INSTRUMENTS | 
Invest in the 
Ss 0 U a be E D E 0 M PQ NY American Way— 
BUY WAR BONDS 
DETROIT ‘ MILWAUKEE ° LOS ANGELES — Ff 
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As in today’s vehicles of 





war—where the Eaton Rotor 
Pump has proven itself under fire—so in tomorrow’s 
vehicles of production, hydraulic power is destined to play 
a highly significant role. Of prime importance is an effi- 


cient and dependable pump. 


Every Eaton Rotor Pump is literally “tailor made”’ to your 
specific requirements. Eaton hydraulic engineering facili- 


ties are at your disposal in designing hydraulic systems. 
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EATON ROTOR PUMP 


ENGINEERED AND MANUFACTURED BY THE WILCOX-RICH DIVISION 
OF EATON MANUFACTURING CO., 9771 FRENCH ROAD, DETROIT 


105 











New Products 


(Continued from page 62) 


Plastic Stock Room 
Bin Card Holders 


Plastic stock room bin card holders 
in a variety of shapes and sizes are the 
latest addition to the line of the Holly- 
wood Athletic Company, Los Angeles, 
Cal. Stock widths of % in., % in., and 
17/16 in. may be had in any of the 
standard lengths of 3 in., 4 in., or 5 in. 

The device is applicable to any flat 
surface by means of tacks or glue. It 
consists of the plastic holder, an insert 








Plastic stock room bin card holders 
made by Hollywood Athletic Com- 
pany 






SILFL 


From Atlas in the Army 
and Navy’‘s greatest bombers 
softens up the tough spots in 
Axis resistance and makes 
the way easier for Allied | 
armies all over the world. | 


ATLAS DROP FORGE COMPANY 
LANSING, MICHIGAN | 


DROP 
Reet pg, Oe 


FORGINGS 
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tab on which descriptions of the . stiele 
may be typed, and a covering sh. et of 
transparent plastic. Changes ar 


nade 
by inserting revised card slips. 


Vertical Delivery 
Unit Heaters 


A new series of vertical deliver. unit 
heaters with steel condensers an- 
nounced by the Modine Manufaciuring 
Company, Racine, Wis. Units range jn 
capacity from 620 Edr (149,000 
Btu/hr) to 2500 Edr (600,000 Btu /hr), 

Designed for wartime application, 
steel condensers are protected ainst 
corrosion by a coating of lead alloy. 
Tube and fin assemblies are com»)letely 
submerged in. molten lead alloy which 
provides a corrosion resistant coating 
over their entire surfaces. 

Fins are permanently bonded to tubes 
with metal, sealing the heat transfer 











Modine Vertical Delivery Unit 
Heater 


contact of fin to tube from the corro- 
sive action of air and its impurities. 
Tubes and headers are brazed with 
silver solder to form an integral unit 
of steam carrying passages guaranteed 
for working steam pressures up to 15f) 
psi. 

The new series of Modine Verticals 
is available with standard Cone-Jet de- 
flectors or with Modine Truncone de- 
flectors or Anemostats to meet practi- 
cally any air diffusion requirements. 

(Turn to page 106) 


Improved Di-Acro 
Shear No. 2 





The improvements in this mod: in- 
clude increased weight and gr «er 
rigidity. Maximum shearing «'th 
is 9 in. Maximum shearing co )ac- 
ity, full width, is 22 gage vel 
plate. Shear blades are reverse. 
offering double service withow' re- 
sharpening. The Di-Acro she«™ is 
made by the O’Neil Manufactu "8 
Company, Minneapolis, Mi: 
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ni FOR FASTER, STRONGER, RESISTANCE WELDING 





‘ro- 


ies, 





eed 

150 4 os Electronic control is a natural partner for resistance 
welding. It gives micro-accuracy in the variables that go 
into making strong, precision welds—weld time and heat. 
It controls high currents noiselessly, efficiently. 


‘als 


- VITAL 


de- 


oti - MATERIALS SAVED 


ingho Li ll the n i n r 
Eliminates rivets. No flux or solder Westit ee ee se all t remand — . fo 
required. electronic control of resistance welding. Two typical units 
are illustrated above, mounted on a spot welder. 


INCREASED WELD-O-TROL ‘“‘makes and breaks’’ heavy welding 
PRODUCTION currents as high as 10,000 amperes with no arc, no 
eT noise. Complete absence of moving parts eliminates 


sary when all are of uniform strength. the noise and maintenance of mechanical contactors. 
“Less preparation and finishing required. 





@p AUTOMATIC WELD TIMER controls duration 
hi ” of weld and sequence of electrode operations. 
7 FEWER REJECTS Precision control to within one cycle or 1/60 of a 
second produces welds of uniform characteristics— 


Accurate control of timing . 
even in mass production. 


minates weak welds and burned material. 








i, Specify Westinghouse controls to improve both produc- 
tion rates and consistency of weld quality. Ask your West- 
inghouse representative for recommendations and descrip- 
tive literature. Westinghouse Electric & Manufacturing 


\ Je Stl h ou S e Company, East Pittsburgh, Pa., Dept. 7-N. — | 


Pil SUN 25 CITIES... OFFICES EVERYWHERE 


STANCE WELDING CONTROLS 
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Temporary Protective 
Coating for Metal 


A temporary protective coating for 
steel, copper, brass and aluminum is 
being offered by INSL-X Co., Brook- 
lyn, N. Y. A thin film applied by brush 
or dip air-dries at a maximum of 15 
min, depending on atmospheric condi- 
tions. In a clear, dry day 5 min only 
is required. 

Use of this product is said to elimi- 
nate greasing and other protective 
methods. When it is desired to remove 
cyating it is easily stripped off by 
hand; no solvents being necessary. An 
advantage is that parts require no 


Why TRU-LINE 
Hee’ “ DIAMOND TOOLS 


SAVE MONEY- 
SPEED PRODUCTION! 


cleaning other than 
ready for use. 

It covers equally well on all finishes, 
from rough to smooth, and on compli- 
cated forms covers all edges, without 
danger of flowing away. 

This product is manufactured in two 
focems: 002, for short-term protection; 
003, for long periods of storage. 


stripping to be 


Fitting for Wire Rope 

The Gar-Bro “Shimble,” a product 
of Garlinghouse Brothers, Los An- 
geles, Cal., is forged from heated steel 
plate and shaped to the correct rope 
radius, so there can be no distortion 

















Designed for straight, profile and step dressing operations, TRU- 
LINE TOOLS are engineered to the job by craftsmen whose 
many years of experience have taught them the proper applica- | 


tion of industrial diamonds and diamond tools to all types of | 
production jobs. TRU-LINE TOOLS embody these money-saving 


and time-saving features: 


NO TURNING—diamonds con- 
tact wheel at right angles to wheel 
axis ... no turning of tool neces- 
Sary ... patented blade does not 
glaze, is always free cutting. 


OVERLAPPING ROW S—dia- 
monds contacting wheel cut in 
same line... rows overlap—as one 
row is used another row is in cut- 
ting position ...a continuous cut- 
ting surface is thus obtained. 


THIN BLADE—dissipates heat 
rapidly...diamonds held securely 
by chemical réaction between dia- 
monds and patented matrix alloy 
until entirely used up. 


SELECTED DIAMONDS—the 
machine, wheel grain texture, 
wheel hardness and characteris- 
tics of piece to be worked are con- 
sidered in selecting diamonds for 
TRU-LINE TOOLS .. . smaller 


diamonds cut tool costs. 





(+ SEND.FOR THIS FREE BOOK TODAY! 





Learn of the many other money-saving and time-saving 
features of TRU-LINE TOOLS. This new book gives complete 


details with prices. Send for it today! 


WHEEL TRUEING 


3200 W. DAVISON 
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under load with consequent rope 
age. It may be welded to other ai 
ments, or the side plates may be 
to fit special conditions. Made 
open and closed ends, the “Shimb 


lam- 

ich- 
bent 
with 


Is 


The Gar-Bro 
*Shimble”’ 





adaptable to a multitude of uses wher- 
ever shackles or sockets 
guy anchorages, tractor hitches, 
crane slings, or equalizers. Gar-Bro 
Shimbles are available in all rope sizes 
from % in. to 15% in. 


are used, such 
as 


New Adhesive for 
Weatherproof Boxes 


E. I. du Pont de Nemours and Com- 
pany, Inc., Wilmington, Del., have de- 
veloped a special adhesive for use in 
the manufacture of weatherproof fiber- 
board containers. Boxes or other con- 
tainers made by laminating four to 
eights sheets of heavily sized paper to- 


gether with this wate:-soluble vinyl 
resin are said to be so weatherproof 
that they can be submerged 24 hr 


without falling apart. 


Acromark No. 52 Power 
Marking Machine 


: 
: 
' 





The operator feeds flat stock ‘xto 
this machine as he would fee: 4 
punch press, the marking ll 
slides it to the left as it rolls in he 
mark, then an automatic ejecte: re- 
moves the work from the mac? '*¢- 
A wedge arrangement permit: +d- 
justment for marking dept! 
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UW FROTGEHRO VIE: 
.. 4 Dogeone Good Loot! 





























Today, those of you with Duro-Chrome tools can really appre- 
ciate why it pays to buy good tools. 

For in these days of new tool scarcity, the ability of Duro- 
Chrome tools to stand up and retain their new tool precision is 
mighty important! No time and tempers lost trying to make a 


makeshift or damaged tool do, when you've got Duro-Chrome 


tools in your kit. 
This Duro Durability didn’t just happen . . . it is the product 
of a billion tool experience! 


hile war production must necessarily come first, every effort 





| is ng made, insofar as consistent with war requirements, to 

} ; : 
provide you with such Duro-Chrome tools as are essential to 
your job of Keeping "Em Rolling. 


Duro Metal Products Co., 
2649 North Kildare Ave., Chicago, Illinois. 








OVER A BILLION BUILT SINCE 1916 


) 
; 
NET EI EST TI, CN | 
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LSO MAKERS OF DUWRO MACHINE TOOLS 
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New Products for Aircraft 


(Continued from page 42) 


eliminated by reversing operating di- 
rection of the unit. 

The operating lever is 35 in. in 
length, and increased leverage up to a 
total of 80 in. may be added. Half- 
inch cold rolled steel bar can be formed 
cold to 1 in. radii or larger. Twelve 
right or left hand operating positions 
for either bench or pedestal mounting 
are provided with the standard Bender. 
Heavy holddown lugs fasten the unit in 
the desired operating position. 





Di-Acro Bender No. 3 








PERFOR 








f © Automotive manufacturers 
busy with the war — including our- 
felves — dream sometimes of tomorrow, | 
thé Big new car market, the new models. Let this be a 
reminder to put Dole Thermostats on those models, even 

in your dreams. Automotive designers specified motor 
temperature controls in the first place to improve perform- 
ance--a reason which holds good on any model. 


THERMOSTATS 


~DOLE 
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Jack Screw Type 
Actuator for Aircraft 


The Aircraft Actuator is a rec: nt de. 
velopment of Western Gear orks, 
Lynwood, Cal. It is a jack screw type 
actuator with gear reduction, de-igned 
for operating cowl flaps, inte: <ooler 
flap doors, oil cooler flaps, or «imilar 
uses. It is said to be especially suitable 
for high altitude operation. The <evice 


weighs 8 lbs. complete, is 5 5/16 ip, 


high, 5 in. 18 in. | 


wide, and 


ng at 






Model E-1134 


linear Pacific 
Actuator 
maximum extension. It has __ been 


tested under all conditions which might 
arise during its performance on a plane, 
and it is warranted for a tension load 
of 1400 lIbs., compression load of 800 
lbs. The unit pictured is Mode] E-1134, 
motor driven (electric or hydraulic), 
jack type, linear Pacific Actuator. 


Hook Scraper Has Shield 

Aircraft Tools, Ine., Los Angeles, 
Cal., are introducing a hook scraper, 
with a safety hand protector-shield, for 
burring sheet stock. It is made in two 
sizes which will handle all weights of 
sheet stock. 


An oval shield is built into the 
scraper where the handle joins the 
burring tool. When workers are hur- 


riedly burring sheet stock and the fork 
slips off, this shield slides along the 
jagged edges, protecting  fing¢ and 
hands. 





firerit 


Hook Scraper made by 
Tools, Ine 


rRIES 


Fh, Matas. 
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“Pp NCHORING” THE FLOOR 
OF A PLANE QUICKLY 








} ERE’S blind riveting at high 
*“ 4 speed. When a floor skin is 
in position and drilled, Du Pont 
plosive Rivets provide the 
quickest method of securing the 
n to the ribs of the frame. 
‘he job is simplicity itself. 
ne, One Operator using only 
tool—a Du Pont Riveting 


Iron—can readily set from 10 to 
20 Explosive Rivets per minute. 

One easy operation does it. 
The tip of the iron is applied 
to the rivet heads. Heat deto- 
nates a tiny charge in the end 
of the rivet. Expansion forms 
a blind head that sets the rivet 
securely in place. And the solid 
shank of the Explosive Rivet, 
as shown in the detail sketch, 
gives strength exactly where it’s 








© UNEXPANDED 





EXPANDED 


@UPIND- 


The one-piece blind fastener with a solid shank 








Another typical job 
for Explosive Rivets 


needed for a trouble-free job. 

Check this new, faster way of 
blind riveting. It speeds produc- 
tion, reduces costs and gives you 
a better job. Write for booklet, 
“How to Use Explosive Rivets.” 
E. I. du Pont de Nemours & Co. 
(Inc.), Explosives Dept., 5494-K 
Nemours Bldg., Wilmington, 
Del.—5-236-K General Motors 
Bldg., Detroit, Mich.—5801-K 
So. Broadway, Los Angeles, Calif. 





REG. U.S. PAT. OFF. 


inumtions EXPLOSIVE RIVETS 
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Reserves for Postwar Transition 


(Continued from page 17) 


figures. Stockholders do not get their 
hands on them. The profits do not 
represent undue enrichment of any one. 
Aircraft company stockholders and in- 
vestors in general clearly do not con- 
sider these wartime “earnings” as real 
earnings. They are regarded as re- 
serves—and highly inadequate reserves 


-for the transition period after the 
war. 
The need of such reserves makes 


timely a few suggestions for changes 
in the renegotiation law which are 


COLOSSUS 





INDUSTRIAL PRODUCTS 


WHITE SPANISH FELT 


WHEELS & BOBS 


For All Types of Industrial Polishing 





Sond CCH Byee Bell Cuntateg Colossus Brand White Span- | 


necessary for the protection of the air- 
craft industry. The industry is not 
asking for rewards, nor does it think 
anyone is entitled to a reward for his 
contribution to the war effort. It only 
asks to be left enough reserves out of 
the war to continue in business. The 
question of reserves for postwar transi- 
tion is perhaps the most important 
single problem now confronting the air- 
craft industry. The problem for the 
industry can be well illustrated by using 
the figures of Consolidated Aircraft. 








ish Felt Wheels and Bobs are made in a full range of diameters, thicknesses, densities and 
shapes to fit your specific industrial polishing requirements. 
The 24 Rhodes engineer-representatives assure you quick consultation service 


anywhere in the United States. 


Other Colossus Brand Products: Aluminide (Aluminum Oxide) 


. . » Dicarbo (Silicon Carbide) . 


Lump Pumice. . 


maintenance of felt wheels) - 
Rhodes Related Finishing Line. 





. . Rouges. . 
. complete line of Industrial Felts 
Wool... Sponges. . . Chamois. 

New! Write now for your free illustrated Felt Cata- 
log (contains valuable information on preservation and 


45 YEARS OF SERVICE TO INDUSTRY 


| 
JAMES H. RHODES & COMPANY | 


157 West Hubbard Street, Chicago 10, Iilinois | 
| 


. Powdered and > 
... Steel 


Wh 
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Its business expanded from sa 
$5,600,000 in 1939 to $9,300,000 in ‘949, 
to $94,800,000 in eleven months of (941. 
and to $304,000,000 for the year « ling 
November 30, 1942. The sales of “on- 
solidated Vultee Aircraft Corp. fo. the 


s of 


year to November 30, 1943, are esti- 
mated at over $650,000,000—this com- 
pany representing the merger of (on- 
solidated and Vultee effected in \ arch 
of 1948. The combined sales of the two 
companies for the 1942 fiscal year 


amounted to approximately $400.000.- 
000. 

Now the net working capital of Con- 
solidated Vultee, after figuring sug- 
gested renegotiation settlements. 
amounted as of November 30, 1942, to 
approximately $9,000,000. This is only 
about 2.25 per cent of sales in 1942. [| 
is less than 1.5 per cent of estimated 
sales for the current year. This figuix 
of $9,000,000 is the company’s 
working capital. And it 
equal to tivo weeks’ payroll. 

On November 30, 1942, Consolidated 
alone had liabilities and commitments 
of $546,000,000. Against this it had cash. 
receivables and inventories, and Gov- 
ernment supply contracts covering its 
commitments to subcontractors and 
suppliers. In addition, it had its work- 
ing capital of $9,000,000. It is easy te 
see that this meager margin of capital 
to risk is a real problem. 

It costs real money to build a 
big airplane. This money 
money”, it has been called—must lx 
available in the hands of the aircraft 
manufacturers if they are to continue 
in the business. For example, the pro- 
totype-—that means the first airplane 
of a 100-passenger transport would 
cost around $4,000,000. The tooling to 
go into quantity production cost an ad- 
ditional $10,000,000. 

Consolidated Vultee now has 
employes, of whom about 40 per cent 
are women. It has no thought that an) 
such force will be needed for postwat 
operations. But aircraft organizations 
can rightfully hope to keep at least 
their pre-war organizations together, 
and to continue applying toward alt- 
craft development the engineering 
brains and skills that have made this 
country great in the air. This will re- 
quire some changes in the renegotiation 
law. Certainly the industry is } op- 
posed to the objective of renegotiation 


vtire 


is just about 


new, 
| 


“seed 


OO.000 


in preventing excessive profits. But 
many of its executives do thing that the 
law should be amended, and the reg 
ulations revised, as follows: 


1. Renegotiation should be ba- 0d on 


net profits after taxes. And net |:rofits 
not exceeding 5 per cent on sas, OF 
whatever rate the Committee mit de- 
termine, should be exempt ft re- 
negotiation. 

2. Provision should be made the 
Revenue Bill to allow necessa re- 
serves for the postwar transition. hese 
reserves should be exempt from ‘ene 
gotiation. In the aircraft incustl) 
such reserves aie desperately ! ded. 

3. The provision for the termi) ation 
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ALDES TRUARC presents a significant 

advance in retaining rings. It spreads or 

contracts without distortion; always re- 
taining its perfectly fitting circular contour. 


For thrust-load fixing, and shaft and hous- 
ing applications, Waldes Truare provides dis- 
tinct advantages over nuts and bolts or wedges 
and washers... it reduces dimension and weight 
...saves material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish samples 
and full data for your tests. 














WALDES KOH-I¢NOOR-INC. ) 
LONG ISLAND CITY - N. ¥Y. a4 


SOLE MANUFACTURERS IN U.S.A. ha “ 
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REG. 18144 
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FOR THE MECHANICAL WARRIORS! 


Trucks, tanks, planes and jeeps are casualties too! When 
they’re hit or hurt they must first be cleaned so that they 
can be accurately inspected to determine the extent of re- 
pairs or service required. 


Kerrick Kleaners perform first aid for mechanized equipment 
by quickly and thoroughly cleaning it for the diagnosis of in- 
juries and preparatory for the “surgery” of repairs. 


The Armed Forces depend on Kerrick Kleaners for this vital 
part of their tremendous maintenance job. The production front 
here at home depends on Kerricks too... for cleaning every- 
thing from small parts to complete factories . . . helping to speed 
the output of war materials. 








Kerrick Kleaners were ERRICK 
. | vera Cleenieg | 
ready for these big tasks as OMPOUND 















the result of the many years 
of development for auto- 
motive and industrial use. 





ERRICK 
LEANER 








The Kerrick Kleaner scien- 
tifically combines heat, wa- 
ter, detergent and friction 
to remove the most stub- 
born grease and dirt from 
all types of surfaces—faster, 
better and cheaper. 


Other Clayton products serving 
the Armed Forces are Flash Type 
Steam Generators, Hydraulic Dy- 
namometers, Hydraulic Liquid 
Control Valves, Boring Bar Hold 
ers and Boring Bars. 





ALHAMBRA 
CALIFORNIA 


MANUFACTURING CO. 








Illustrated is 
trailer-type 
Model L-OET 





of contracts should be changed ti give 
adequate protection to contractor: 
Profits after taxes are the only 
real profits. Profits before taxes 
are stage money. Taxes are a: un- 
avoidable cost, not matter hoy you 
may reduce expenses by efficient «© pera- 
tion of a business. The law say: that 
excessive profits are to be reca; ‘ured 
through renegotiation. The law does 
not say profits before taxes. Bi! the 
Price djustment Board do their vene- 
gotiating before taxes, even though it 
would make just as much sense tv com- 
pute profit before payrolls, or cost of 
raw materials, as to figure prolit be- 
fore taxes. How can a profit be iden- 
tified as excessive until the profit itself 
is known? And how ean a profit be 
determined until the taxes are known? 
The thing that really ought to matter 
is what the United States Government 
pays for what it buys. The Govern- 
ment is at once the buyer and the tax 


| collector. The taxes paid by a manv- 


facturer, viewed from an overall cost 
standpoint, are actually a net reduction 
in the price the Government pays for 
his product. To illustrate, let us as- 
sume that an identical type of airplane 
is sold to the Government by each of 
two manufacturers, at a price of $150,- 
000. Let us also assume that this price 
of $150,000 is after all renegotiation 
adjustments, and that the Price Ad- 
justment Board allows each company 


| a profit of 10 per cent before taxes. 


Let us further assume that one man- 
ufacturer is an aircraft company 
which designed, developed, and spent 
its own money on the airplane. This 


| aircraft company has a small tax base, 
| arising from low earnings and even 


losses in prior years, so its profits are 


| taxed at the 80 per cent overall limi- 


tation. Another manufacturer outside 
the industry would be building the 
plane to the aircraft company’s de- 
signs and specificatinos, and would be 
benefiting by the know-how of the air- 
craft company. This manufacturer, we 
will say, has a more favorable tax base, 
arising from high earnings in former 
years, hence is taxed at an_ overall 
rate of only 50 per cent, compared with 


80 per cent for the aircraft comp:ny. 


Clearly, the profit before taxes for 


| each company would be 10 per cent of 


$150,000 or $15,000. The aircraf! com- 
pany would pay a tax of 80 per cent, 
leaving 20 per cent, or $3000 for its 
net profit. The other manufs«turer 
would pay a tax of 50 per cent o° $15, 
000 profit, leaving it a net profi! after 


| taxes of $7500. Now, if the price is 


$150,000, and the profit before taxes 


| $15,000, both manufacturers’ co-t for 


the airplane would be $135,000. Fut the 


| net cost to the Government, (w=shing 
| out taxes, an item going fro one 


pocket to the other) would be th: man 
ufacturer’s cost, plus the net py: ‘it he 
keep after taxes. 

In the case of the aircraft anu- 
facturer, this net cost to the © vern 
ment would be $135,000 plus $3: 0, oF 
$138,000. In the case of the other 

(Turn to page 158 pleas 
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W ith this complete Hydraulic Press, four conveniently 
arranged shuttle tables, fully synchronized with 

the pressing operation can be moved in any sequence 
selected by operators by depressing respective 


start buttons in the order as needed. 


All table and pressing operations are automatically 
controlled to minimize strain on operators and to 


provide the utmost in safety. 


Here is another outstanding example of Birdsboro 
engineering ingenuity at work . . . in a hydraulic press 
designed to meet the volume and flexibility 
demands of today and tomorrow. Our engineers 
will be glad to work with yours on any press problem 


that may confront you now or in the future. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY ¢ BIRDSBORO, PA. 
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CRRUR-PROOF COPIES 


Tanne | 


ACCURATE AS A MIRROR 
PHOTO-COPIES 
MADE FAST BY 

ANYONE — ANYTIME 


PHOTO-COPYER § 
....» Non-Fading 


$5500 Photo-Copies of 


letters e documents e records 
blueprints e pictures © drawings 


Same-size copies of anything 
up to 18” x 22”. Accepted as 
legal evidence. Eliminates steno- 
copying, tracing, proof-reading. 
Photo-copies direct from blue- 
prints, graphs, tracings, tele- 


grams, receipts, shop orders — | 


anything written, printed, drawn, 
photographed. Endless uses for 
A-PE-CO. Needed by all de- 
partments. Big savings. Thou- 
sands in satisfactory use. 


No Camera— No Darkroom 
Low Cost 

Simple, fast. No focusing. Con- 
serves man-hours. Any office 
employee quickly becomes expert. 
Low cost per copy, lowest invest- 
ment in equipment. Saves other 
equipment. Put A-PE-CO on 
any available desk or table. Im- 
mediate delivery. Representatives 
in principal cities and Canada. 
Write for A-PE-CO folder. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 


Dept. BP-9 
2849 N. Clark St. Chicago 14, Illinois 


on Fight wiTH WAR BONDs 








Reserves for Postwar | 


(Continued from page 112) 


manufacturer, the cost to the Govern- | 


ment would be 135,000 plus $7500, or 
$142,500. 
In this 


hypothetical case, which is | 


probably paralleled throughout indus- | 
try in general, the Government would | 


be paying $4500 more for 
same product from one manufacturer 
than from the other. And one com- 


| pany would be making $4500 more 
| profit in wartime for the same service. | 


the very | 


It has been said that the job of re- | 
negotiating the thousands of war con- | 


| tracts could be materially reduced by | 


exempting companies doing an annual | 


renegotiable business of $500,000 or 
less. 


large number of contractors, 


This would indeed screen out a | 
some | 


making very high profits perhaps, and | 


others small profits. But a fairer 
method of screening would be to ex- 
empt companies on the basis of profits 
made, rather than on the basis of the 
size of their business. The suggestion 
that profits of 3 per cent or under after 
taxes, or some other appropriate rate, 
be exempted from renegotiation would 
be an effective method of screening. 

When it comes further to termination 
of contracts, it should be noted that all 
of the industry’s present contracts with 
both the Army and Navy can be can- 


| celled at any time, if the Contracting 
| Officer deems this for the best interest , 


of the Government. The present con- 
tracts in effect provide that expendi- 


| tures up to the date of cancellation 


will be paid for, plus part of the profit. 


| But a final determination under these 
| provisions may well be a prolonged af- 
| fair. 
| contractor in all good faith might not 
| be allowed in the settlement. 


And expenditures made by the 


| 
| 


Assume even that all.costs up to the 


| date of cancellation are paid, the con- 
| tracts still do not give any protection 
| to the contractor against his real prob- 
| lem—that is, his operating expenses 
| and losses after the termination date. 


Our industry goes on the theory—and 


| perhaps it is wishful thinking—that its 
| expenditures for Government account 
| up to today are covered if a cancella- 
| tion notice should be sent out tonight. 
| Tomorrow, however, is an entirely dif- 
| ferent matter. 
| could not possibly be c 

| prevent enormous losses. 


Its —— expenses 
off in time to 


In the case of Consolidated Vultee, 
its net working capital is less than two 
weeks’ payroll. And payroll is only one 
element of expense. What would’ it 
do? A drastic cut off would create 


| chaos in the communities in which it is 


doing business. 
Termination provisions 


the period following termination. It 
is worth repeating that changes the in- 
dustry needs are required not to pro- 
tect its profits, but its future. That 
means the American future. 


should un- | 
| doubtedly be written so that they will | 
| give every such contractor some meas- | 
| ure of protection against loss during | 


delivery 
on schedule 


Getting into production quickly 
and maintaining or bettering 
required shipping schedules 
are the rule here at MERCURY 
... resulting from an experi- 
enced, skilled organization, 
specialized equipment and our 
own efficient tool department, 
giving a flexibility capable 
of speedily meeting changing 
requirements. 


aircraft surfaces 


A large section of our plants 
is devoted exclusively to the 
producing of aircraft surfcces, 
both all-metal and fabric- 
covered—fins, rudders, ailerons 
and other similar assemb'ies 
— without conflict with ot)er 
departments devoted to ‘1e 
manufacture of aluminrn 
fuel and oil tanks, airplare 
parts and accessorie 
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